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is realized because of Linde 


HROUGH countless cen- 

turies man dreamed of 

transmuting the baser met- 
als into gold. Patiently, labori- 
ously, often consecrating their 
very lives to the work, the Al- 
chemists of old toiled on toward 
their elusive goal. 

As late as 1873 James Price, 
the last of the Alchemists, sought 
death by his own hand rather 
than acknowledge the failure of 
his experiments. 

Linde Engineers of to-day have 
made this dream of by-gone ages 
come true. 


By producing uniformly pure 
oxygen in industrial volume, they 
have made it possible for oxy- 
acetylene welders and cutters to 
reclaim thousands of tons of 
metal machinery annually—turn- 
ing base metal into gold—a saving 
in money far in excess of any 
vision of wealth dreamed of by 
ancient philosophers. 

And Linde does more than supply 
oxygen of absolutely uniform purity. 
Thanks to a chain of twenty-nine 
plants and forty-six warehouses it 
delivers Linde Oxygen when and 
where it is wanted in any volume. 
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Philadelphia Hydroelectric Symposium 


The present power requirements of the public 
utilities, railroads and industries of the United States 
may be more than satisfied by the potential water 
resources, less than twenty 
per cent of which have been 
developed. The necessit v 
for fuel conservation and the 
power demand for proper in- 
dustrial growth point to i: 
tensive hydroelectric devel p- 
ment. 

The utilization of the great 
water-power resources of the 
country forecasts a notabk 
advance in the design and in- 
stallation of hydraulie unit~ 
Sensing this step forward and 
desiring to assist, the En- 
gineers’ Club of Philadelphia 
with the Philadelphia Se 
tions of the American Society of Civil Engineers, 
the American Institute of Electrical Engineers and 
The American Society of Mechanical Engineers held 
a Symposium on Hydroelectric Development and 
Distribution. Through the courteous codperation of 
the Engineers’ Club of Philadelphia we are able to 
r produce three of the articles submitted at that svi 
posium. 

The Present Trend of Hydraulic Turbine Develop- 
inent, as presented by Lewis F. Moody, stresses the 
significant steps in turbine evolution and outlines cer- 
tain hydraulie relations affecting its development 
Mr. Moody's entire professional career has been de 
voted to hydraulic development—as engineer and 
consultant with the I. P. Morris Department of the 
William Cramp & Sons Ship & Engine Building Com- 
pany since 1904, where he now holds the position ol 
assistant to the vice-president. From 1908 to 1916 
Mr. Moody was also professor of hydraulic engineering 
at Rensselaer Polytechnic Institute. 

The contribution by Raymond D. Johnson on the 
Speed Regulation of Hydraulic Turbines points out 
the importance of the co6peration of all factors entering 





Lewis F. Moopy 


into the problem of speed regulation so that the turbine 
governor itself will accomplish its purpose. Mr. John 
son’s engineering work has included the installation of 
power units at Niagara Falls and the design and con 
struction at the plant at Shawenegan Ialls. 

Legal restrictions placed upon the diversion of wate: 
from the Niagara River render important the measure- 
ment of the quantity of water used in various powe1 
plants. The method described by Norman R. Gib 
son in his paper on Measuring Water Flow for Powe 
Purposes is the one utilized at Niagara Falls. Mr 
Gibson is hydraulic engineer of the Niagara Falls 
Power Company and his professional work has been 
in connection with power development at that place 


Gantt’s Philosophy 

The latter part of the life of Henry L. Gantt was 
marked by his realization that a philosophy of industrial 
management was being evolved. At the Annual 
Meeting session in memory of Mr. Gantt, his philosophy 
was outlined by Walter N. Polakov, an associate well 
fitted to record and interpret it. Mr. Polakov’s paper 
brought out written discussion, not presented at the 
Annual Meeting, which sheds additional light on Mr. 
Gantt’s life and work. Abstracts from this discussion 
are included with Mr. Polakov’s paper in this issue. 


Railroad Motive Power 


The provision of additional motive power and the 
efficient utilization of locomotive terminals are impor 
tant problems in railroad operation today. At the 
Railroad Session of the Annual Meeting the papers on 
these subjects by Messrs. Rink and Smith brought out 
considerable discussion from a number of valuable 
sources. In the treatment of old locomotives the ap- 
plication of improved devices was advocated, while Ih 
the utilization of terminals consideration was given 
to the factors that insure capacity and reliability of 
operation. The discussion is abstracted in this issu 


The Editorial Page 


That the engineer is at the threshold of OPpPortvunity 
is now generally realized. Dexter 8. Kimball, Dear 
of Engineering at Cornell, on the editorial page of this 
issue Of MercHANICAL ENGINEERING, presents in 
logical way the steps ot development that made the 
opportunity avallabl Dean Kimball's leadership ir 
pointing the wav has been recognized by his election 
is Vic -president ol The Federated Ameri in | nel 
neering Societies 

Ralph ki. Flanders, of the Jones & Lamson Machine 
Company, writing on the topie A Place for Unscien 
tific Management, sounds a new note that at first 
seems discordant. Like some modern music, howeve) 
it resolves into harmony after repetition. 

The importance to the engineering profession of Mi 
Hoover's appointment to the Cabinet cannot be over 
estimated. Past-President Miller’s comment on this 
event makes clear the responsibility to be borne by 
Mr. Hoover in showing the country that the enginee 
ean serve the public in other than teehnical capacity 

Dr. Harlow S. Person, Managing Director of t] 
Paylor Society, ealls the attention of the engineer 1 
the fact that one of his tools should be a correct know 
edge of fundamental economic principles. His ref 
ence to Dr. Irving Fisher’s speech at Springfield 1s 


interest and value 


New Information tbhout the Properties of 


Steam 


Prot. H. L. Callendar’s new treatise on the Prope 
ties of Steam and Thermodynamic Theory of Turbine 
san important addition to the literature of the subject 
and presents the conclusions of the author derived 
from his extended experimental work. Professor Cal 
lendar’s name has long been associated with fanda 
mental data in this field and the review of his book 
from London Eng ne ng, abstracted in the Survey 
engineering Progress, is worthy of careful reading 








\.S.M.E. SPRING MEETING 


DAYTON, OHIO, MAY 21 
Excursion to McCook Field 
CHICAGO, MAY 23-26 
Main Meeting with Technical Ses- 
sions and Excursions 


ROCK ISLAND ARSENAL, MAY 27, 28 
Inspection Trip, Ordnance Session 


Further information is given in Section 
Two of this issue 
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The Present Trend of Turbine Development 
\ Brief Survey of Past History and Recent Progress, Together with a Discussion of Theoretical 


Problems Involved in the Hydraulies of the Modern High-Speed Turbine 
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and the axial-flow runner. Such types seemed the logical de velop- 
ment ‘of the process of cutting back more and more the vanes 
of the high-speed “mixed-flow” runner. The trend of develop- 
ment has thus been toward a turbine in which there is a more 
gradual change in the direction of flow within the runner, the runner 
being closely related to the simpler types which preceded the 
mixed-flow runners. This change has simplified both the lines of 
flow and the forms of the runner vanes. 
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Fie. 1 I. P. Morris Company TurRBINE INSTALLED AT FAIRMOUNT WATER 


Works, PHILADELPHIA, IN 1860 


With the adoption of the mixed-flow type of turbine, academic 
methods of calculating the hydraulic elements of the design be- 
came less and less applicable, and for a number of years hydraulic 
engineers have been greatly handicapped by the lack of any satis- 
factory method of rational design due to the complicated form 
which the turbine has assumed, together with the natural diffi- 
culties inherent in practically every hydraulic problem. Little 
enough is known about the flow of water in simple forms of sta- 
tionary conduits, and there are many uncertainties involved in the 
complex problems of hydraulic machines having rotating water 
passages such as the turbine and centrifugal pump. The theories 
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given in the textbooks are not of much help in designing the turbine 
of today. 

The writer believes that it will be worth while to give attention 
to some of the theoretical problems involved in the hydraulics 
of the modern turbine. Without attempting to develop a com 
will be ex- 
plained below which have a bearing on the further development 
of the turbine. In particular, it will be of interest to look into the 


possibilities of securing further increases in specific speed without 


plete theory, a few considerations or “speculations” 


undue sacrifice of efficiency. 


Cuter ELEMENTS OF THE MOoObERN TURBINE 


The chief elements of the turbine of the 
of the immediate future, are 

1 A easing in which the water can approach the runner sym- 
metrically with respect to the axis on all sides, ob 
structions or enforced abrupt changes of flow which would intro- 


present, an 


1 pre 


bal L\ 


without any 
duce eddies or unsymmetrical distribution of velocity. The spiral 
or volute casing meets these conditions, and In most cases is the 
On of the 
the velocity of the water from a low value in the intake to a hig! ' 


account increase 


most satisfactory form of intake. 


value where it passes through the runner, the water passage must 
contract radially as it approaches the runner, and must subse- 
quently expand again. The approach of the water to the runner 
therefore involves a radial component ol flow toward the XIs 








Fic. 2 APPALACHIAN Power ¢ 1912, Ereeret 


SHOP 


PURBINE FOR OMPANY 


and by so-called “speed vanes” or stay vanes and by the movable 
guide vanes or gates the water is given increasing whirl or rotational 
After 
leaving the guide vanes the water continues to increase in velocity 
of whirl due to its closer approach to the axis, and at the same 
time it turns in the meridian plane and takes the axial direction 
either just before, during, or just after its passage through the 
runner. 

2 A wide transition space is provided between guide vanes and 
wheel vanes, and in this space the water can come together in a 
continuous whirling mass before entering the runner. In a high 
specific-speed turbine the water continues to contain whirl com- 
ponents of motion, but of somewhat reduced amount, after leaving 
the runner, even when the turbine is operating at its point of best 
efficiency. rt 

3 After leaving the runner the water continues to flow 
whirling, axially advancing stream in a draft tube having a straight 
axis coincident with that of the turbine, and conical or flaring walls, 
this form of tube continuing, if what the writer believes to be the 
best practice is followed, until the velocity head has been reduced 


components of motion about the axis as it nears the runner. 


as 
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to so low a value that no serious disturbance in the symmetry of 

wae flow through the turbine, or material loss of head, will be caused 
by diverting the flow into other directions or by finally discharging 
the water. 


The turbine may be viewed as a 


water passage having walls 
4 which are surfaces of revolution and containing a continuous body 
of water which is both whirling and progressing with radial and 
axial velocity components, in which is placed a runner which 
develops torque by reducing, but not necessarily destroying, the 
whirl components of the flow. If a draft tube is used which is 
capable of regaining a considerable part of the energy due to the 
whirl components as well as that due to the axial components of 
the velocity of discharge from the runner, a result which can 
ictually be secured, the ‘outflow loss” from the runner is reduced 
to a small fraction of that which enters into the usual textboo! 
formulas. 
The conditions of flow in the transition space in advance of the 
unner and in the draft tube, as well as the action of the water o1 
the runner, can be usefully treated by means of the following 
method: 
, Consider the steady flow of water through a passage (Fig. 4 


bounded by surfaces of revolution, 
initial 


eq livalent means 


and imagine the water to be 
volute 
tion upon the annular 
This ring is continually filled 
with water which is flowing in through its outer cylindrical surfa¢ 

radius and out 


by guide vanes or 


center our atte 


whirl eithes 
Let us 
space marked by double hatching 


given an 


Casing ol 


through its inner radius re; and 


velocity, pressure, ¢ 


irtuce of 


it any particular point in the space the 


vill be the same from instant to instant, since steady flow is be 
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nusidered. There will ut 


with respect to 
ie in the conditions within the ring-shaped space; so that this 
£ Of water Is in equilibrium, and is acted on by balanced forces 
th zero acceleration. 


therefore be no change 


If the water enters the space with velocity c, having a cireum- 
rential component Cur, 


and leaves with velocity c: having a 
umferential 


then, applying the well-known 
rinciple that the “Impulse” or foree exerted by W lb. of water of 
elocity V is WV g, we shall have the moment exerted upon the 
rng about the axis, equal to 
Wes n/g, in which W is the total weight of water entering the ring 
per second. In the same manner the moment due to the back- 
ward reaction of the leaving stream is We. r2/g, 


component Cue, 
of water by the entering streams, 


the amount of 
vater leaving being the same as that entering in accordance with 

continuity of flow. The two moments must be equal and opposite, 

since otherwise the ring of water would indefinitely increase in 
velocity; so that neglecting the frictional resistance of the walls, 

we have for steady flow 

Weuin 
q gy 


Chis relation will apply in any unobstructed space of revolution, 
whether the flow is inward, axial, or outward. The principle is not 
new. It was known in the case of a vortex to Leonardo da Vinci. 


! Forchheimer, Hydraulik, p. 285. 
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The above relation means that in the free flow within such 








space of revolution the velocity of whirl varies inversely as t] 
radius. We can illustrate the use of this law by applying it to t 
familiar case of Iree vortex 1n an open basi If we neglect th 
components of velocity in the meridian plane and assume for 
approximation that the velocity is entirely in the circu rentia 
direction we shall have, referring to Fig. 5, k/r,r being the 
radius to any point in the surface and k a constant; and il is the 
DS: is 
I i Fiow «x TRANSITION Space IN ADVANCE OF RUNNER AND IN 
Drarr Tupe 
ordinate of the same point, then since the pressure at every point 


of the surface is atmospheric, and since therefore the velo ity hea 
must increase by the same amount that the elevation head de- 
shall have z = v’ 29. 
pressions we have r?z 


creases, We Combining the above ex 
(a constant). This is the equatir 
third-degree hyperbola, which agrees closely with the surface 
vortex. 


free 

It is interesting to note that where there is a whirl component 
f velocity in the flow in such spaces of revolution there must be 
. surface of discontinuity bounding the flowing stream, similar t 
the surface of the above vortex, since if the flow should approac! 
the axis more closely the velocity of whirl would be required by 
the above relation to approach infinite values When the space 
within the surface of discontinuity is filled with water it is likely 
that this water is set into an eddying condition without partaking 
of the general flow of the surrounding stream. 


THE SPREADING Tyre or Drarr TuBe 

The principle just explained suggests a useful method of re- 
gaining the kinetic energy of the whirling component of flow in the 
lor 
example, if the flow is turned into an outward direction, away 
from the axis, the velocity of whirl will diminish in inverse pro- 
portion to the increasing radius, and the corresponding velocity 
head will diminish inversely as the square of the radius, so that 
it is merely necessary to lead the water a moderate distance away 
from the axis to obtain the conversion of a large proportion of 
the velocity head of whirl into pressure head. 
used in the spreading type of draft tube. 

The construction of this tube can be understood from Fig 
which shows a model of the draft tubes of the 30,000-hp. turbines 
for the United States Government Plant at Muscle Shoals, Alabama. 

In utiizing this principle in the design of a turbine draft tube the 
meridian components of flow must not be lost sight of, and suffi- 
ciently gradual reduction in the meridian components must be 
provided, without sudden changes in direction. Both for the 


water discharged from a turbine runner or pump impeller. 


This principle is 
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oldance of rapid « 


ponents, and 


hanges in velocity and direction of the meridiat 
also to avoid a surface of discontinuity and th 
region of eddies, the value of including in the draft 
When draft 
a long and awkward structure is not re- 
advisable 


to the runner discharge, thus avoiding all flow close to the axis 


be design a central cone or core is clear. a turbine 


ibe is short, and wher 
] } 
uired to do it, it may be 


to carry the central core uw 








ert e tendency to form a vortex or vortices is great Th 
riter also suggests the use of continuously curved inner and oute 
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surfaces of revolution for the turbine water thus avoiding 


pitssage 


all sudden changes in curvature. Fig. 7 shows in outline a turbin 


which follows these 


principles 


\ New Form or TuRBIN: 


turbine form the entrance passage merges mto the 


“ 
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SHOALS PLAN’ 


DRAFI 
Muscut 


SPREADING ).000-He. TURBINES AT 


runne? and the latter merges into the draft tube, and the 
flow passes into the draft tube by a continuous gradation, with 
gradual changes in the whirl about the turbine axis and without 
sudden variations of the secondary whirl occurring in the meridian 
plane, i. e., the plane of the figure. 


spact 


If a ring of vanes such as a runner is interposed in the revolving 
mass of water, the torque exerted on the vanes by the water is 
equal to 


New forms of runner suited to the new types of high-speed 
turbine here considered are shown in Fig. 8, which may be con- 
trasted with the series of runners of the more usual type shown 


> 


in Fig. 3. 
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rust ND RUNNER-VANE Friction Losses 


aking up some ol the theoretical conditions pres nted by the 


odern forms of turbine, it will be recalled that in practically all 


the time-honored turbine theories the design is based on the 
dial or axial direction of discharge from the runner; that is, 
rv the conditions of best efficiency the absolute direction of out 
flow from the runner is med to be in a meridian plane, a plane 
ntaining the axis I) this is not actually the best direction 
discharge for high-speed runners has been known for several 
rs, as found from pitot-tube and direction } gatiol 
draft tubes. 
With the use of the earlier form draft tube any direetion 
discharge having a whirl component introduced uncertainties and 


complications in the formulas, and the problem was not attrac 
With the use of a draft tube capable of efficiently regaining the 


nergy of whirl components as well as of meridian components of 


How, however, it becomes possible to formulate some simple rela 
tions which it will be interesting to investigate. Tor one thing we 
shall no longer have to make the outflow loss from the runner 


upon the direction of discharge, since we can use 
which will handle the just as efh 
the 1 ss from the 
therefore be merely of the 
directior If 
and the coefficient of loss in the draft 
f the velocity head of the water discharged 


whirl component 
the 
expressed as a 


eridian outflow rf 


components ; 


runner can 


function 


mount ol the dischare velocity regardless of its 


the draft-tube efficiency is « 


tube fa. 


the portion 


from the runner which is lost or dissipated will be fye4 /2g being 
the absolute velocity of discharge from the runner and f | é 
In runners of | ivh =p eit speed another inp rtant loss is that 


frictional resistance of the 


due to the 
| velocities 


rt tive 


unner vanes, 


between the vanes and water are employed 


In recent forms of high-speed turbines, such as just shown in Fig 
8, the rotational speed is high and the torque correspondingly low, 
so that the runner vanes have but little curvature 
water only in small amounts frictional 
the expressed as f 2g, m 
is the relative velocity with which the vanes move through 
the water, me: 


and deflect the 
The loss of head due to the 


resistance ol vanes can be 


runner 
which » 


sured at their outflow edges For the re 


son just 








mentioned, however, the relative velocity is nearly the same over 
the whole vane.) 
Instead of making 


any arbitrary assumption regarding the 
direction of discharge 


upon which to base our turbine design, 
it will be useful to find the conditions which will give the minimum 
value for the sum of the above two losses—the outflow loss from 
the runner and the resistance loss in the runner. The problem 
may be stated as the determination of the conditions for maximum 
efficiency for a given specific speed or of maximum specific speed 
for a given efficiency. 

Before proceeding with the problem itself, a distinction between 
two expressions for specific speed now in use should be explained. 
The usual formulation for specific speed used: in turbine work 
is N, = Nvhp./H'/*. This form of specific speed is useful in 
turbine work because we most frequently have to fix the turbine 
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I WiutC.u 2C2,,U 

Ce + We = 20% +—)-orU = 2%, 
T (<- a :) ( CW . ) CW, 
which gives Cn = VC.W./2 as the most advantageous pro- 


portion. That is, the meridian velocity should be chosen as 
0.707 multiplied by the mean proportional of the absolute whirl 
and relative whirl. In calculations applying to the runner as a 
whole, the velocities corresponding to an average point in the 
runner may be used, such as the center of area of a sector of the 
discharge space. 


Fig. 10 enables us to visualize the meaning of this relation 
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10 DiraGram SHow1nG PROBABLE PorntT oF Best OPERATION 


RUNNER WITH VANE INCLINATION #2 


Fia. FOR 


The vertex of the outflow triangle should fall somewhere on the 
ellipse of major axis U and semi-minor axis = 

a 2 fo 

0.707Y = X = = 0.354 L 


For example, if a runner has a vane inclination f2 its probable 
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RELATIONS OF Various OuTFLOW VELOCITIES FROM THE RUNNER 


To Eacn OTHER 


Fria. 11 


point of best operation can be found by drawing W at this angle 
with the base line and completing the triangle with the vertex at 
the point where the W line intersects the ellipse. According to 
this diagram, it would evidently never pay, from the standpoint 
of efficiency alone, to use a meridian velocity greater than 35.4 
per cent of the circumferential velocity of the runner. Since the 
meridian velocity may be somewhat increased, however, before the 
efficiency is seriously impaired, it will probably be economical to 
use slightly higher values of C than are called for by this relation, 
in order to reduce the turbine dimensions and cost. 
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Now proceeding with the problem, and considering the amounts 
of the losses of head, we can derive some useful relations, as fol- 
lows: 

From the above expression for specific speed, we see that we 
can keep the length of base U the outflow triangle and rts 
altitude Cn constant, and can change its shape without changing 
the specific speed. By shifting the vertex parallel to the base, 
there must be some position which will make the sum of the out 
flow loss and vane resistance loss a minimum. 

Calling the sum of these losses Hz, the loss of head expressed as a 
fraction of the effective head is 
Hy ¥ we eG 
H 2gH * °° 2gH 
kixpressing /iz in terms of U, Ca and Cy, 

hy 7 


ol 


ht 


= foW2e + fil2e + (fo + fa)C%m 


of [ a + iC. + f. + f “hy m 


U2 + fil | 
2f-UC. t+ (fo + fs)C7m 


= f.U*? + (fo+ f3)C 

For a given U and C,, we can find the value of Cy which will 
make ht a minimum, neglecting the effect of any small variation 
of fe due to a change in direction of W as being of a higher order of 


small quantities than differences in the losses themselves. Then 
dhy 
» + f,)( of. 0 
dC’ . 
That is, 
( Cl’. or f [ ( ( 
from whieh 
“he 
Ww. ( ol 
W. 
‘| his means that lot the hest efhicieney the ibsolute whirl should 





NEw IMPELLER 


Hicu-Spreep Pump 


Fic. 12 lype oF 
be to the relative whirl as the coefficient of frictional loss is to the 
coefficient of outflow loss. 

The above result shows for one thing that in a runner for which 
fo is large, as is the case in runners having a large amount of vane 
surface—particularly when this surface is increased by an outer 
band—the best condition of operation will be with comparatively 
low relative whirl and high absolute whirl, so that such runners 
will discharge the water at a greater angle of inclination to the 
meridian plane than runners having less vane surface and corre- 
spondingly lower fs. The numerical value of f2 can be calculated 
by figuring the loss of head in the runner buckets considered as 
rectangular channels. The purpose of this investigation is not so 
much to take up questions of design and calculation, however, 
as to establish some of the controlling relations, and we will give 
less attention to the numerical values of the coefficients than to the 
general conclusions which may result. 

Having established the above relation between the relative 
whirl and absolute whirl at the runner discharge, we can now 
proceed, assuming that the said relation is to be complied with, 
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B—Calculated efficiencies with f. = 0.03 and f 0.20 J—Tes f small model of Cedars Rapids type turbine at I. P. Morris 
rator 
C—Calculated efficiencies deducting leakage loss 50/N?%sQ) and disk 
riction loss (= 6/N‘ K—Holyoke test of larger model of Cedars Rapids type turbin 
D—Turbine efficiencies attained in Europe up to 1907 (from paper by l—Efficiencies from paper by Forrest Nagler, Trans. Am.Soec.M.E 
» ap ] ” or 
Graf and Thoma, Zeit. Ver. Deutsc:. Ing., June 29, 1907 vol. 41, p. 829 (1919 
E—Turbine efficiencies attained in America and Europe up to 1909 M—FEfficiencies of centrifugal pumps from Greene's Pumping Machinery 
from discussion by L. F. Moody of paper by C. W. Larner in Trans 1911 
Am.Soc.C.E., vol. Ixvi, p. 306 (1910) ] N— Efficiencies of centrifugal pumps up to 1913 
F—Turbine efficiencies attained up to 1920 from tests so far reported P—Tests of 12-in. pump models of author's spiral type at I. P. Morrts 
: . Laboratory up to 1920 
G—Efficiencies of small model turbines (16-in. diam.) in I. P. Morris ' 
Hydraulic Laboratory of Cramp Shipbuilding Co. Q—Pump efficiencies attained up to 192 


from which, replacing k.gN.eg VCn by U, we have 


ff h 2Q N «Q f f {] 
2(fe + fs)Cm a i WA | , 
j > | by m™ } T fz ¢ 
] rom this we obtain 
( V /ol( fof 
U (fo + f 


The same result is called for by the relation Cn 
already given, if we insert 


ever, another source of loss will be introduced due to permitting 
the passage of a considerable portion of the flow between the vanes 
without its acting effectively upon them. 

The foregoing relations are as applicable to pumps as to turbines, 
and furnish a helpful guide in proportioning the absolute whirl, 
the relative whirl and the meridian velocity component in de- 
signing both turbines and pumps of high specific speed 12 
shows a new type of high-speed pump impeller. 

In looking forward to the future development of the turbine, 
it can be seen from the foregoing that theoretic considerations 
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call for a conservative proportioning of the various velocities and 


angles of the turbine, and that there is no apparent means of greatly 


nereasing specific speeds merely by using some new and radical 
proportion between the velocities Ificiencies Are already — sé 
high that no startling inerease is possible. The prospect of further 
increases in specific speed therefore lies entirely in the UIs highe 
velocity heads in comparison with the head on the plant | 
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Leakage loss, expre ssecd is A fraction of the total quantity, is 
equal to 
0] 78) 
] 
() \ 
where @ has the usual significance: i e.. 
rN 
HON 2all 
Usk-frictior expressed as a fraction of the total power, is 
a3 
hit \ 
sent) puryp i still rougher approximation will be 
fies giving 
Li) t) 
! nd / 
\ \ 
When labvrinth s re used for the runner. the above leakage 
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This considers the effect of only the two losses here treated of, 
and neglects certain other losses. These values of efficiency are 
therefore merely indications of the limiting values attainable. 

The two losses mentioned account for nearly the whole loss in 
turbines of high specific speed. 
losses assume importance 


In low-speed machines two other 
those due to leakage and disk friction. 
These losses can be shown to be given approximately by the fol- 
lowing formulas:! 


1 For derivation see paper on The Specific Speed of Hydraulic Turbines 
by the writer, presented at December 28-30, 1908, meeting of Am. Assn 
for Advancement of Science, and printed in The Polytechnic of Rensselaer 
Poly. Inst., 1913. 


more closely approached. 

The generally lower range of vacues of pumps 
as compared to turbines at all specific speeds 
is not entirely due to essential differences in action, but much 
of the difference the writer believes to be attributable to the gen- 
erally smaller dimensions of pumps; although the pump suffers 
that in the 
pump the impeller imparts velocity head to the fluid and depends 
upon a stationary diffuser for the reconversion of this velocity 
head into pressure head; while in the turbine pressure 


a definite disadvantage in its action from the facet 


head Is 
converted into velocity head in the stationary casing and guides, 
and is absorbed in the runner, leaving only a small portion for 
reconversion in the draft tube. 

Going back to the theoretic conditions for best efficiency or 
higher specific speed, let us see what is involved in the increases in 
and B. These high specific 
speeds are imagined to be attained without changing the pro- 
portioning of the velocities relatively to each other, but by in- 
creasing the magnitudes of all of them, and thus requiring the use 
of higher velocity heads in comparison with the head on the plant. 
To see what this means in actual values, we can determine the 
manner in which the absolute velocity of discharge from the runner 


specific speed shown by Curves A 
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distribution of velocity, and increase in velocity during full-gate 
operation. , 

In order to show in a general way the restriction placed upon 
specific speed by the location of the turbine with respect to tail- 
water, the curves shown in the lower part of Fig. 14 have been 
drawn, using Curve A in the upper portion of this figure as a basis, 
but adding 30 per cent to the velocity heads called for by this 

urve in order to provide a margin to cover certain factors, in- 
cluding the unequal distribution of velocities at the runner dis- 
charge and the variation in the absolute velocity from the normal 
point of operation up to full gate, the necessary margin being 
reduced, however, by the fact that velocity head is not com- 
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Fig. 16 INverRTED TURBINE OF THE WicKET-GATE TYPE 
pletely regained by the draft tube. Two curves are shown in 
the figure, for plants operating respectively under heads of 50 ft. 
and 100 ft. 

It will be noted that even with the low outflow losses called for 
by the types of turbine considered, a point is soon reached where 
the turbine must be set at the tailwater elevation or below it. 
If the turbine should be applied to heads higher than 100 ft., this 


point would occur at still lower specific speeds. 


PowER PLANTS WITH INVERTED TURBINES AND Drarr TUBES 


Direcrep Upwarp FROM RUNNERS 


If we should adhere to the usual practice in the design of power 
plants, the future extension of the available range of specifie 
speeds for turbines would be narrowiy restricted. The following 
procedure has, however, been proposed by Mr. H. Birchard Taylor, 
namely, that we remove this restriction on future progress and 
abandon the universal practice of placing the turbine runner at a 
considerable height above tailwater. Mr. Taylor proposes, if 
necessary, to locate the runner considerably below the normal 
tailwater elevation. The objection immediately presents itself 
that even if the runner is placed above normal tailwater it will be 
submerged and inaccessible during times of high water. This 
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difficulty is overcome by the very simple but somewhat radical 
procedure of turning the turbine upside down and directing the 
draft tube upward from the runner, so that it will discharge over a 
crest located slightly above the highest tailwater elevation to be 


encountered in a particular installation. Fig. 15 shows a power 


plant built in accordance with this idea, and Figs. 16 and 17 two 
new forms of inverted-type turbine which could be used in such 
a plant. 

In Fig. 15 the turbine is arranged with wicket gates or movable 


guide vanes, operating from below in a pit provided for the pur- 


pose. The draft tube is of th spreading type, the outer barrel 
of the tube being used to form a circular crest to exclude the tail- 
water when access is desired to the interior of the turbine. The 


procedure to follow would be to close the bead gates and to pump 
out the water contained by the draft tube and turbine passages 
by the centrifugal 


tors. 


use of low-head pumps or hydraulic ejec- 


Without going into all of the new features opened by this ar- 
rangement, it may be mentioned that the turbine casing, which is 


hy 
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Fie. 17° Inverrep TurBine oF THE PLUNGER-GatT® TYPE 
under a considerable amount of pressure, is located at a low point 
in the power-house substructure where there is a large mass of 
concrete above it to counteract the upward pressure of the water. 
An excellent design of draft tube can be used without requiring 
any increased depth of excavation, and the runner is naturally 
located at a low point in the substructure. 

The arrangements shown in Figs. 16 and 17 can be readily 
understood from the drawings. In the turbine in Fig. 16 wicket 
gates are used with the guide-vane stems carried up through, or 
in line with, the draft-tube stay vanes which aré used to support 
the superimposed structure, and “‘outside’’ operating mechanism 
is used, arranged in the usual manner in the turbine pit. In Fig 
17 a plunger gate is used instead of the usual wicket gates, this 
plunger being operated by hydraulic pressure. 

In conclusion, the writer hopes that in pointing out some of the 
possibilities for the future development of the turbine, and some 
of the factors affecting its evolution, the suggestions presented in 
the foregoing pages may prove helpful to other engineers working 
in this field. 











Speed Regulation of the Hydraulic Turbine 


By RAYMOND D, JOHNSON,! 


HERE is a more or less prevalent idea that the water-wheel 
vovernor, of itself, directly controls the speed of the unit 


The only direct function of a governor, however, is to alter 
the wheel-gate opening when impelled to do so by a slight change 
in the speed. It is also endued with more or less independent or 
secondary functions which check its natural motion and which 


introduce delay after the first impulse has become effectual. 


These succeed in producing good 
speed regulation or they may not, regardless of the 
of the ge itself pon the thought 
which has been put into the general | yout of the plant. 

For exampl 


secondary adjustments may 
perfection 
yvernor and dependent entirely u 
, consider a case of a long pipe line where the velocities 
are allowed to run too high in proportion to the head on the 
any additional draft or water will of course lower the pressure 
tl 


power so far as the head is concerned, whil 


ie power house, due to friction, and will therefore produce less 
at the same time it 1s 
producing more power from the additional amount of water. It 
may seem a fanciful thing that a condition could ever 
the proportionate drop in head 


arise where 
ould offset, in power, the extra 
anount of water supplied, but it is so far from being fanciful that 
it has actually occurred in plants; in the region of gate openings 
between three-quarters and full. In fact, it more often 
than is commonly supposed and it is a condition which ts not 
It is clear that the governor 
would have absolutely no control of the speed of the turbine under 
this extreme condition. A slight increment of load would drop 
the sj eed and impel the governor to open the gates wider without 


occurs 


always discovered by the operators. 


recovering any of the loss of speed but, nevertheless, causing a 
great waste of water to no purpose. 

It may appear that such a condition is the result of such gross 
incompetence in design as to make it of little interest to real engi- 
neers, but this is not the case, because COOy* ration of the water- 
wheel characteristics and surges in pressure, due to increments 
of load, with insufficient area of the feeder pipe, may easily pro- 
duce such results, even vhen the general features of the plant 
are arranged in or less standard fashion. or example, 
suppose that the pipe line is more or less adequate, not nearly 
approaching the extreme condition as above mentioned, so that 
when additional water is called for there is a very decided increase 
in the power, in spite of the drop in hydraulic gradient; but, at 
the same time let us assume that the water wheel has been opened 
beyond its point of best efficiency, toward full gate, and that in 
so doing it has suffered a material loss in efficiency due to its droop- 
ing characteristic. In 


more 


such a case the further opening of the 
wheel gates may cause to be delivered to the generator no more 
power than it received prior to the action of the governor. ‘his 
may strike some as a hair-splitting contention, but it will be found, 
upon a brief investigation with actual figures, that the 
very important one. 

Now let us suppose that both of these terms have been ade- 
juately considered and properly taken care of and that, never- 


eless, the same trouble arises. 


iatter Is a 


This may be due to a drop in 
In other words, even though the 
lrop in pressure, due to the change of hydraulic gradient, is not 
ifficient to produce a permanent condition of impossible govern- 
g, yet the short duration drop in pressure, due to inertia of the 
iter column as modified by a surge tank, may add to the trouble 
ifficiently to bring about the same difficulty. 
It is also well to remenber that these conditions do not have to 


rat 


ressure caused by surging. 


in an extreme degree to render the speed regulation very 
satisfactory, but an approach to them may almost discount the 
forts of the governor. 
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It is well known that the ordinary characteristi the Ir 
turbine Is such as to give a maximum efficier t part g and 
the manufacturer drooping curves beyond this point 
up to full g | er wheel is ordinarily rated 
gate powel! 

Now, unl carefully studied the relation the addi- 
tional power the additional water on the drooping part of thi 
curve, it I te tl he has little realization of ¢ 
vipat thi mean 

A good \ t it is to plot a first differ ial cu how- 
ing the relation of added water to added power and to expre 


n this way it will often appe ir that wherea 


the full-gate efficiency may be given as perhaps 88 per ce! the 
actual efficiency of small increments of water, compared the 
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Fig. 1 Revative Proportions or Simpte AND DIFFERENTIAL SURGE 
TANKS 
corresponding increments of power, may go as low as 25 or 30 


per cent near full gate. 

his stealing of additional water might not be of any 
portance in an open-flume setting, but at the end of a 
line this additional water causes more surging 


great im- 
long pipe 
, more friction drop, 
with little or no increase of actual power; and it is the writer's 
firm belief that in all such cases the turbines should be rated as at 
their full power output where the efficiency is only slightly less 
than the maximum and the motion of the water-wheel gates should 
be limited in an unchangeable way so that they « 
beyond this point. This conclusion has been r 


innot be 


ached as the result 

of the study of many designs where long pipe lines and surge tanks 
have been us d. 

The fivwheel effect of the rotating parts Is an important ctor 


in regulation, and the ability to store energy in this way as tl 
speed slightly rises and to release en¢ rgy as the peed falls off, 
furnishes a time element in which the flow of water in the penstock 
may be partially or completely readjusted to the 
of the load. It that even this well-known 
feature has not alwavs received suffi ient attention and that the 
regulation of many plants could be materially improved by the 
addition of heavy steel flywheels. 

It is the present purpose, however, to dwell more particularly 


new demand 


is the writer’s belief 
























damping effect 
in the water system itself which would also assist in this duty 


without depending upon excessive friction 


6 To conserve water which would otherwise be wasted in over 


flow or through a by-pass. 
An ordinary standpipe of somewhat large dimensions Is Ire 


quently designated as a simple surge tank. Its action may be 
likened to one leg of a U-tube filled with fluid: that is to Say, the 


forebay and pipe-line system, together with the surge tank, form 
a hydraulic pendulum in which an oscillation when once started 
by a change of load tends to maintain itself indefinitely 
dulum, until the action of friction stops it. 

It is plain to be seen that the worse the design of the plant and 
the more the power which is thrown away in friction, the les 
likelihood there is of troublesome conditions due to oscillation. 

When the waterways are comparatively free from friction, a 
simple surge tank, such as above described, designed to operate 


as a. pen- 


properly, will have to be very large and expensive. This is due 
principally to the fact that the operation of the governor is such 
as to keep alive any oscillation which is once initiated. 

That is to say, as the water level is dropping due to a load demand, 
the head is also falling off and the wheel gates must continue to 
open wider and wider in order to maintain a constant power out- 
put of the unit. This calls for more and more water as the level 
drops and very materially increases the magnitude of the surge; 
and conversely, as the water rises, the wheel gates must contin- 
ually decrease their opening for the same reason, and thus fan the 
surge wave into lively activity. 
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upon the function of the surge tank, the correct design of which i In other words, the simple surge tank is not, proper! r 

probably the most potent factor in promoting proper regulation a regulator at all, because it depends upon an und 

The function of a properly designed surge tank is complex. It unnecessary amount of friction to make it work right 

may be said to have six distinct duties: it is of course, a fact that some plants are operating 

1 To regulate the pressure, preventing undue rise or fall following onditions and oftentimes without a suspicion the pat 
sudden motion of the water-wheel gates ssociated with them that any material impr 

2 To act as a reservoir furnishing water promptly to the whee possible; but a close serutiny of many t he \ 
when sudden demand is made for more, thus taking car t not for almost ine isably large losses of head, t i 
of the time element in which the water the long conduit installed, would not onl benefit, | 
may be aecelerated be a source of danger 

P lo lengthen the period of oscillation urge so thi the vo lo obviate this diffic il d to provide reg 
ernor may prove fast enough to follow it with the gate moti ermut the utmost smoothness of all the waterways, t 
in order to k ep the power output of the unit at const irge tank (see Fie. | heen devised Chi 
value louble tank—the smaller one in the nature ly) 

4 To damp out this surge vibration‘in spite of the nentl mnected to the conduit and surrounded | ther t vl 
erect ¢ he 2 rnor action, so that the variation of pre ! connected to the conduit by meant restricted | y 
will not continue to increase after having once been start Che acti the internal standpips - uel , 
in oseillat | lie rv standpipe, except that t} ter 

or fall its mot Is « 1 | 
= —_——_ — r ry (x¢ 1M \\ T ? uy 
| WATER LEVE N FOREBAY | | 
| ted pas ure ite it 
T T if T , ’ 
ORE LOAD CHANGE 7 | | 1 } | 1} = prod r | or 
a 4 + riod vet whi } 
[| | Cl endving a ( 
BRCRERRTRRESAE SD eS ward instabilit, | 9 
DIFFERENTIAL SURGE TANK = 30 FY DIA irthermore, Inasmuel { 
rereicaiersyiem tap cn solicit mee 
T VELOCITY - 462 FT PER SE he wate within tl ' | 1 
ively rapid compared to what if 

G in larger simple surge tat 

z lerating head is rapidly applied 

9 nduit and less water | { | 

. pied or received than in the Case 

mpl nk of correspondn i! 
hig. | illustrates the relative 
imple and differential surg ks 
given Case In gene lit mav be \ 
he ratio ot the two sectional re Wi 
‘ irv from about two to nearly 
pending upon the physical e 
T 
r a 60 70 aC 1 100 130 140) «156 « 180 190 200 0 86240 big » illusts ite thy tvpn 
a a al cn eta vater level in both the t: nk and s 
Pyprean Vartation oF Water LeveL in Botn TANK AND STANDPIPE © Ly or riser) of differential regulsat 
DIFFERENTIAL REGULATOR Che comparatively sudden dri pi 
riser level starts immediately 
9 To furmish sufficient internal resistance to accomplish this acceleration of the water column leading from the forebay and 


meantime, the lack Ol water which is only gI vdually pi 


through the conduit, is yplied by the tank, thus producing 
ipper curve 

In about 190 seconds, as shown by the diagram, these tw 
come together, which indicates that at that time the conduit velocit 
has received sufficient acceleration to supply the new ce 
for water and no further depression of level takes plac 


The wate level will eventually becom quiescent 1 
load change, at the elevation shown on the diagrata, and if « 
considers the small distance between this level and the ype 


whe re the eurves ¢ as compared to the distance 


the load change, it 
life is left in this wave. 


ross 


up t 


level befor will hecor if apparent how litt] 


1 


In other words, the level in this case has 
deal below the point where the end of the new hydraulic gra 


not dropped a g 
Lent 
would, in any event, require it to go. 

If it should seem desirable to have these two curves 
at the final quiescent level, this could easily be done by making 
the regulator slightly larger, in which ce: there would be nm 


surging whatever. That is to say, there would be no motion in 


CTOSS e@NaCctT 


the water greater than that which is inevitable on account of th 
fact that the larger draft of water requires a greater drop in th 


hydraulic gradient. 

This absolute damping of deadbeat effect can also be obtain 
by means of a simple surge tank, but in that case the area | { 
be nearly four times as great. 
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i ei to det ! he effiex of 
Ph rtance this mv t and the acew 
ed reciated if the nual of the power that 
he pr 1 ft one per cent of the water allotment is cor 
Cry ‘ { LO 5OO cu. t 7 ec, would ge rate } 
xisting } nts t le t 1000 hp thei e ire i which 1 
ced at SS0.000 per vear On the one |} d, thereto 
hie lowed cap vere one per cent less than the correct 
the comp ild be deprived of the ibility of earning 
t SSO.000) per ! nad « the other nad if the lowed 
C) Wel ne per cent greate! than the rrect value, it would 
to receive 1 lf the hie I lit CXACCSS that 
lon the power « pany, and rightly so 
en the three new 37,500-hp. turbines were installed and read 
peration the company was then position to use all the 
er to which it was entitled and the regulating authorities fixed 
ficiencies of the new units at - point which it was beli 
| not be greater than the aciual efh cies. Possibly thi 
vw fixed low enough to make vorth while for the 
nv to go to the expense of pi rar Pa hecannel ciency. | 
ent the results were not disappointing because after making 
ficial tests, which re sived the apere | of the division eng 
t} llowable output rom the thre nits when charged wit! 
me quantity of water as formerly w increased by nearh 
1) hp 
rtlv before these units were installed the writer had invented 
method flow measurement which seemed to offer many 
tages, particularly in the case of very large units supplied 


} 


tl 


er Was given an opportunity to develop thi 


water through closed conduits. 


This method 


the 


out 


of studies of the ¢ anges of pressure in penstocks caused 
e gradual closing of turbine gates which appeared in th 
of a paper in the Proceedings of the American Society ot 
Engineers in April 1919. The company is fortunate n 


John L 


hief er broad vision 


gin Mr. Harper a « ineer of \ 
nited courage, so when the new method of measurement 
proposed to him it received onee his full support, and the 


ih 


ne 


method 


and 


appa 


for its application. 
e method makes use of two well-known principles, the first 
Newton’s second law of motion, sometimes referred to . 
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Fatts Power Comps 
tes, and in such ses the velocity deter ed is the differences 
between the initial and final velocities The re inder is readily 
letermined in one of several ways 
The apparatus employed comprises a new combinati imple 
emental parts in w hich the pressure ele nti U-tube ining 
nerceury, the motion of which can be inde t correspond i iny 
lesired ratio to the change of pressure in the penstock. The 
apparatus provides illummation and records photographicalls 
xact full scale the motion of thi top irface of the mercury 
the tube and combines in the record the oscillations of a second 
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pendulum. The resulting diagram shows to exact scale com 
plete record of pressure changes and time. 
\fter completing the theoretical studies and after building 
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first apparatus, which has subsequently been much improved, 
hoth theory and apparatus were tested by experiments. 

One of the most important reasons why it was desired to use 
the new method rather than one of the older and well-known 
methods, was that tests could be carried out without serious or 
prolonged interruption of the supply of power from the unit being 
tested. It requires a two-minute shutdown for each measurement, 
and the measurements may be repeated about once every ten or 
fifteen minutes. A complete set of measurements at each tenth 
gate opening from half to full gate may be made in less than two 
hours. and during that time the unit would be out of commercial 
service only about fifteen minutes. 

There were two other reasons that may be mentioned, one 
being that the trouble and expense of the tests would be much 
less than by any other method, and the other that it was believed 
the new method was very accurate. 

Without going too deeply into theory, the reason for the accuracy 
of the new method will be appreciated by a reference to the fact 
that a small change in velocity can be made to produce a relatively 
large change of pressure. The mean change of pressure corre- 
sponding to a change of velocity can be made from five to twenty 
times the velocity head or even greater if there were any advantage 
in doing so. In the pitot tube the velocity head only is observed, 
or, at best, by differential methods only some small multiple of it. 
In the new method a record is made with great precision of a 
quantity that is many times greater than the velocity head. In 
other words, the quantity observed and recorded is many times 
greater than, but is proportional to, the quantity it is desired to 
know. It is true, of course, that this change of pressure takes 
place in a comparatively short time, and the element of time must 
be considered. It is comparatively easy, however, to measure 
time very accurately. If an interval of ten seconds is measured 
within one-tenth of a second, the error is only one per cent, but 
time may be quite readily measured within one one-hundredth of a 
second, in which case the error is only one-tenth of one per cent. 
It so happens, however, that in the new method it is not necessary 
to measure time directly at all, but only the product of pressure 
and time, which may be done very accurately indeed. 

In order to obtain satisfactory proof of the accuracy of the new 
method of measurement, as required by the authorities in charge 
of the regulation of the use of the water, arrangements were made 
with Dean E. E. Haskell, of the College of Civil Engineering at 
Cornell University, to have a thorough test made by comparison 
with volumetric measurement at the laboratory of the university. 
Six series of tests were made under conditions approximating as 
nearly as could be had at the laboratory, the conditions prevailing 
for efficiency tests at Niagara Falls. Table 1 shows the results 
of the nineteen tests made, from which it is seen that the average 
of all measurements made by the Gibson method agrees within 
less than two-tenths of one per cent with the average of all the 
volumetric measurements. The maximum variation of any one 
series is eight-tenths of one per cent. 

A very careful analysis of these results has been made, which 
indicates that part of even the slight variations between the 
volumetric measurements and measurements by the new method 
may be explained by a very slight unsteadiness of flow, which is 
sufficient to account for some of the difference between the two 
measurements. This unsteadiness seems to be characteristic of 
all water flowing above the critical velocity, and while difficult 
to account for, it was manifest in this case by the variations in 
the level of the water passing over the weir before it entered the 
measuring tank. The magnitude of the variations in gage height 
was an index of the magnitude of the variations in flow. It would 
be natural of course that variations in the measurements due to 
this cause would be both positive and negative, and the mean of a 
series of results would not show differences of the same magnitude 
as might occasionally be found in any single measurement. The 
fact that the mean variation between the volumetric measure- 
ments and the measurements by the new method is only two- 
tenths of one per cent would indicate that, while there might be a 
difference between the two methods of measurement for any one 
observation, each method might be as near perfect as the other, 
because the quantity measured is slightly different in each case. 
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Having thus established, by careful experiments, the accuracy 
of the new method, the official efficiency tests of the before-men 
tioned three new units in Station No. 3 Extension were made on 
June 29, August 8, and August 17, respectively. On account 
of the ease with which diagrams can be made, several were taker 
at each gate opening so as to obtain an average result, and in all 
from sixteen to eighteen diagrams were made for each unit. 

After velocities had been calculated from the diagrams and 
discharges, and effective heads computed, the usual power-dis 
which 1 
representative, shows the remarkable uniformity in the determina 


charge and efficiency curves were prepared. Fig. 1, 


tion of the points along the power-discharge curves, from whicl 

it may be concluded that the errors of observation, or so-called 

variable errors, are extremely small. The absence of any inher 

ent or consistent error was demonstrated by the tests made at 

Cornell University. 

TABLE 1 COMPARISON OF VOLUMETRIC MEASUREMENTS WITH 
THOSE MADE BY AUTHOR'S METHOD 


Discharge Per cent 
Date cu. ft. per sec Varia 
1920 Volumetric Gibson tion Remarks 
June 11 20 . 27 20.31 +0.2 Tube R 1.335 
June 11 20.42 20.52 +0 
June 1] 20.45 20.65 +0.9 
20.38 20.48 +0.5 Mean of series 
May 24 30.38 30.51 +0.4 
May 25 30.63 Poor diagram (not completed 
May 25 30.69 31.15 +1.5 
30. 57 30.82 OLS Mean of series 
May 25 $2.24 42.17 0.2 
May 25 $1.94 $2.28 0.8 
May 25 42.22 42.09 0.3 
May 25 41. 95 Volumetric not taken 
2.13 42.12 0.0 Mean of series 
June 4 40.36 40.41 +01 
June 4 40.36 40.90 1.3 
June 5 40.98 40 _88 0.2 
40.57 40.73 0.4 Mean of series 
May 29 46.82 Film fogged, diagram invisible 
May 29 46.95 46.60 0.7 
May 29 46.98 46.60 ORs 
46.92 46.60 0.7 Mean of series 
June 7 50.30 49.95 0.7 
June 9 50.66 51.47 +1.6 
June 10 50.93 91.15 0.4 
50.63 50.85 +0.4 Mean of series 
Total of 
Means 231.20 231.60 +0.2 Mean variation of all tests 


In conclusion, attention may be drawn to some of the advantages 
of the new method of measurement where it may be applied: 

1 Remarkable accuracy in the determination of the veloeity 
of flow because small changes of velocity result in comparatively 
large changes in the pressure to be recorded. 

2 Determination of velocity may be made without serious 
or prolonged interruption of the commercial supply of power from 
the unit being tested. 

3 Each determination of the velocity of flow may be made 
quickly in one operation, tedious methods involving tabulation 
of observed results being avoided. 

4 The process is essentially simple and inexpensive. Special 
appurtenances in the pipe line are not required. 


SPEED REGULATION OF TURBINES 
(Continued from page 246) 


Where large tanks have to be supported on towers, if the differ- 
ential action is not resorted to, the dimensions of a simple tank 
will be such as to make its construction impossible on account 
of exceeding the limits of the boilermaker’s art. in respect to thick- 
ness of plate, size of rivets, etc., where most of the assembling 
must be done in the field. 

Merely because a water-power plant is in successful commercia! 
operation, is by no means an indication that it is doing nearly 
its best. It seems rather remarkable that while great attention 
is usually paid to the question of high efficiency of the water wheels 
and generators and much effort is expended to gain the last one- 
half of one per cent, enormously larger losses are sometimes per- 
mitted to accumulate in the water system, which, by reason of 
their not having been definitely located or computed, never cause 
the slightest concern to the financial interests. 
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now the old social relations edgens ont KN by Gantt, the “‘business sys- 
are collapsing and new dog- TRANSPORTATION Sy = =otem had its foundation in 
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corresponding more closely RAW MATERIALS (I community is concerned, has 
with the existing state of no reason for existence except 
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peculiar only to human life 
Prehistoric bees and ants 
performed their work in 
manner identical with ants 


EXAMPLE oF Use 


a 

and bees of today No expert hee 
taught posterity how to produce more honey in less time; no ex- 
pert ant trained the rest of them how to build hills quicker and 
with less exertion. 

On the other hand, the “binding time capacity of the human 
class of life’ has been an unconscious force working toward prog- 
ress and improvement. Its impulse has been to seek, to learn 
and to teach how to produce greater results in less time. thus 
saving the time allotted us to live. The fundamental law of the 
human class of life is binding time, the natural expression of which 


? Consulting Engineer, Walter N. Polakov & ( ‘o., Inc., Mem. Am.Soc.M.E 
an Paper presented at the Annual Meeting, New York. December 1920, of 
'ne AMERICAN Society oF MECHANICAL ENGINEERS. All 


. papers 
subject to revision. 


are 


oF Gantr’s METHOD IN ANALYZING INDUSTRIAI 
READJUSTMENT 


A sewing machine 
is capable of increasing the 
productivity of its operator 
not only by the amount of labor worked into it by the me- 
chanie who it, but the integrated services of all the 
scientists, philosophers, artisans, etc., 
the of primitive men served indirectly to make 
their lives and works possible, If this were not so, the increased 
productivity of an operator using a machine would be equal only 
to the productive efforts expended in its construction. The law of 
Mayer and Lavoisier, that energy and matter cannot be created or 
annihilated, would receive its death blow by the first yard of stitches 
made on the machine in excess of the energy expendid by all the 
living coéperating workers. 

The law of nature remains inviolated, however, for the “time- 
saving’ capacity of machines is the manifestation of the service 
of dead men, who passed to us their ideas and knowledge. This 
ever-increasing accumulation of our material and spiritual wealth 


manity. 


made by 
and of all those who since 
have 


ages 
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is therefore not so much the fruit of our toil as that of preceding 
Wealth, like knowledge, if treated as 
personal property, loses its human value, for possession is an 
brute fore 
dogmatism and not on the human capacity ol “binding time 

The neglect to abide by and to live up to th’s natural law ot 


humanity. therefore, 


inimal standard which is based on “binding space” 


imanity was in Gantt’s mind when he said: ‘The production ot 


dollars.” This 


study of our economic development which is char 


goods was always secondary to the securing of 
Irom a 
d by 
and overproduction for profit, not for use 


\ ice nt 
Lcterize 


periodic crises, that is, business depressions, financial 

To use Gantt 

we could harvest more dollars by producing few: 
If it happened hat 

harvest more dollars by producing more goods, 


nalysis: “I 


u words. Wwe produced ewer goods. We eould 


we made an at 


to produce more goods. To be sure. the relation between the 


tempt 
demand for, and supply of, the product, directed by a desire ti 


sort ot eontro 


vet the greatest possible profit, has resulted in 
vhich has usually been based more on opinion than on faets, and 
generally exercised to secure the greatest possible profits rather 


than to re nder the greatest service.” This violation of the natu 
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mum production with minimum outlay of time, efforts and _re- 
or from the 
to do, when to do it and how to do it.” 


sources ;” itilitarian viewpoint as “knowledge of what 
Such statements demon- 


Now, 
defined as 


strate vague and arbitrary selection of aims technology, 


ind more specifically engineering, can be method of 
rendering rigorous service.” 


Lhe 
SOMLrety 


direction of the enormous technology of modern 


horees al 
according to static dogmas which violate 
the 
conceived, the privilegs 


Phe 


Wits 


the natural law 


result only in destruetion. of 
Until this fundamental truth was 


violating this law of 


of human developments, can 
ocrety, 
humanity had its origin in ignoranes 
Tres 


mankind suf 


rbidden fruit of the Nn iten be 


and 


Nazarene brought 


! 
wledue Wiis ( 


j 


ments 


lore it 


fered) from Indigestion until the 


doth “CTV ¢ lou 


His gospel of a “‘ehief that 


two thousand vears this revelation has been dogmatized | kept 
mut of practical application by those more willing to receive than 
FIVE SerVICe 
Using the Baconian method of induction and the Cartesiar 
method of doubt in his confutations of eeonomie and industrial 


fallacies, (iantt began witl expositions of errors proceeded wit 


Form No.2 


Scheduled Production 
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the substitution of an animal aim of 
“binding time” 
rendering service, brings ultimate and unescapable punishment, 


law of humanity, that is, 


selfish profit for the human aim of by means 


is does any act contrary to the laws of nature. 

The analysis of law and fallacies brings about a realization of 
the consequences of violations of this law and introduces a motive 
into our actions. In Gantt’s formulation, ‘“The business system 
must accept its social responsibility and devote itself primarily to 
service, or the community will ultimately make the attempt to 
take it over to operate in its own interest.”” The social experi- 
ments conducted in Russia, Italy, and less systematically in Ger- 
many, England, and Austria, are ample proof that the operation 
of this law is as infallible, unavoidable, positive, unalterable, and 
universal as that of any natural law. 

The conflict between the animal standards of business and the 
human standards of science and technology has recently cul- 
minated in the World War and subsequent revolutionary move- 
ments. The enormous power which the application of technology 
gives to the conservative, dogmatic rule of static animal instincts, 
brought about a realization of the necessity for wise direction of the 
dynamic forces of society. The direction of any force presupposes 
an understanding of laws which it follows. Until Gantt postulated 
the fundamental law and showed its application to be technology, 
this accumulated wealth of all preceding human generations re- 
mained a blind, unconscious, aimless force, beneficial or destructive 
as the whim of dogmatic speculation decreed. 

Engineering has been variously defined according to the private 
opinion of scholastic minds: from the moral viewpoint as the 
“mastering of natural forces and materials for the benefit of man- 
kind;” from the economic viewpoint as “‘engineering aims at maxi- 


producing evidence of the causes of error, and concluded with the 
establishment of verified truth 

With the projection of service through time established as the 
natural law of humanity, the criterion for human activities sug- 
itself as a and = sufficient “In 


economic or a moral sense an action is right when it will advance 


corollary 


gests necessary an 
the cause of humanity, and wrong when it will not 
Following up the method of re 


relations, periodically clashing in disastrous catastroy hes, present 


mathematical asoning, human 


a problem consisting “in a readjustment of our economic condi- 


tions with the object of, averting another such catastrephe.’ 
Such a readjustment obviously must be in compliance with the 
fundamental principle of human progress. The first practical task, 
therefore, is the exposition ol error 
Gantt produced the evidence of the causes of errors from the 
analysis of social evils which lead the so-called civilized world 
periodically to such catastrophes as overproduction coincident 
with unemployment, epidemics, high infantile mortality, underfed 
school children, ete., or revolutions and wars for new markets after 
internal markets have been overtaxed, or competition which with- 
holds from competitors information which would make for ad- 
vancement in art. According to Gantt, industry cannot begin to 
fulfil its function of serving humanity until we 
1 “Eliminate special privileges of whatever kind, and make in- 
dustry and business serve the community; 
2 Base the conduct of industry and business on facts, instead of 
opinions, as has been common in the past; 


1 Influence of Executives, in Annals of the American Academy of Political 


and Social Science, publication No. 1319. 
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tion of the criterion of projection of service through time or real 
“binding time” defines whether or not the act is of human dimension. 
An act possessing zero or negative value from the point of pro- 
jecting service into future time has no human value. The inexpert 
waste of natural resources which is present in the consuming of 
time and destroying of energy through misdirected effort is con- 
trary to the “‘natural law of the human class of life’? because it 
renders a negative service to future mankind. 

Similarly a war or other form of securing profit at the expense 
of destruction is a violation of the law of humanity. Again, 
activities that merely keep things in balance, consuming what is 
produced without serving futurity, as for instance those of mere 
maintaining animal existence, are of no human value. On the 
other hand, service which tends to accumulate and augment the 
time value, like that of increasing knowledge which will be of service 
in the time to come, is human and positive. <A few illustrative ex- 
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ability of the customer to buy, and not by his need. 
respectable 


Idleness was 
it gave leisure to a few who could enjoy it. 

The control of resources, of means of production or even of 
political power is of no avail whatsoever unless the productive 
forces are so directed and organized that the new industrial relations 
The knowledge and the 
ability to do things assumes the natural, intrinsic authority and 
leadership. It is inevitable, therefore, that the industrial adminis- 
rators, preeminently the engineers, are alone capable of mastering 


shall better serve large masses of people. 


the complex mechanism of modern life in motion. The old masters 
of static things have no funetion in the modern dynamic society. 
The new leadership cannot be either autocratic or arbitrary, for 
dealing as it does with the laws of nature, with intrinsic laws of 
life, not with man-made laws of barristers 
misinterpret them. 


, it can neither alter nor 
Where errors spell annihilation, there is no 
room for opinions, whims or desires. Action must be taken on the 


DvuRING THE WAR THE CriticaL Coat SITUATION WAS SimILARLy Srupiep py GoveRNMENT AGENCIES BY FoLiow- 


ING THE Pato BLazep By Mr. Gantt. 


amples of the influence of this philosophic concept and recent 
applications of Gantt’s method to various problems are given in 
the five accompanying charts. 

The influence of this philosophy is clearly shown in the recent 
conception of credit as a measure of the ability to render service 
(human standard) as opposed to the earlier practice of extending 
credit commensurate with the possession of things (animal 
standard), as well as in the still more recent recognition of the 
accountability of public utilities for their waste of natural re- 
sources. 

The acceptance of the new concept is evolved in the change of 
our social and industrial relations from the régime of ignorant 
violation of the natural law of humanity for the projection of service 
into the future, to that of compliance with this law. Heretofore 
the success of an undertaking was measured in dollars. Improve- 
ments were reckoned in dollars saved. The stability of the enter- 
prise was dependent on the steady flow of dollars. Quality of the 
product had value in so far as it permitted a larger margin between 
the price and production cost. Wages were fixed at the lowest 
acceptable minimum. Working hours were limited only by need 
for recuperation. Hygiene and safety were judged from their effect 
on dividends. Human relations were considered only when dollars 
were in danger. Natural resources were sacked, for it paid better 
to waste than to conserve. Outputs were determined only by the 


Turis CHartr SHows NEGLECT 


ro Use our Coat-LoapinG Capacity 

basis of the knowledge of facts; hence those who know what to do 
and how to do it must assume the leadership. Their authority, 
being based upon the knowledge of facts, cannot be questioned, 
disputed or denied any more than the facts themselves. This 
authority is not conferred on them by vote, nor is it taken by force 
—it is theirs so long as it serves humanity in its quest for life and 
happiness. The problem therefore resolves itself into the mastering 
of time, or, in other words, the extension of human life and happi- 
ness into the future. 

Yet even this aim alone is narrow and unsatisfactory. Mere 
“avoidance of starvation” appears today, in view of the advance- 
ment of science and technology, as an uninspiring daily toil. A 
higher ideal, a more inspiring aim of self-expression is instilled into 
the masses of even the most downtrodden people by the retrospect 
of the past struggle for mere animal existence. The desire to 
create can no longer be suppressed in the human masses. In 
factories as in politics it is no longer a full dinner pail that is the 
goal, but an indispensable means for self-expressive creation, for 
self-projection into the time to come. This philosophy, as estab- 
lished by Gantt, thus provides means and motives for aeccom- 
plishing the natural aim of human development, and is bound to 
play the role of intrinsic leadership, pointing the way out of the 
welter into which the disregard of the fundamental law of humanity 
has brought us. 
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DISCUSSION Having concluded that the function of the vegetable was to “bind energ 
ind the animal t bind sy ‘ he next turned ttention to t rd 
At the olicitation of Mr. Polakov a number of discussions of ck ct the He on realized that ti tstanding characte 
. which distinguishes tl man being from the I t ! t to 
his pay Cl have bec nh presented, It Is not possible to publish the ~f ' rd past a ‘ ‘ ane , ‘ ; ‘ alll 
in their entirety, but the following selections from certain of them All of th were based : 
cover the main points which have been } roucht out. f their founder Our wl ‘ ter f law ny] t re { t 
re rded ir ! irt | I ni 
Rover’ B. Wout Phe faculty of recording past event i guide t irate histor t | tI t 
future actions is what Mr. Polakov claims to be the seeret of the ‘ It 
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with the 1 histor l or descriptive met 1 1 it is because of tl tural 
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predetermined I} of cour result ! mum ¢ roduction with ther Ix ‘ 
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I} concept et lit to Mr. Polak ‘ more specifically indicated t i time’ « f é her I i 
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ForEIGN Trapt May Be Reauiatep py Ganrr’s ANALYSIS AS WeLL as Any OTHER Human Activity 
It has been my privilege to review Count Korzybski'’s book and in order Phe far-reaching effects of this new realization of human life aré expressed 
to discuss Mr. Polakov’s paper intelligently it will be necessary briefly to by Korzybski in his conception of what human competition should be 
explain Korzybski’s expression “‘binding time’ to which Mr. Polakoy namely, compet , tin survival of the fittest ves: but in time 
makes frequent reference not in spa 
Korzybski, who had ample opportunity to observe the destructive Man, therefore, by the basic law of his nature, is « mpelled to work for 
effects of commercial competition in Europe, concluded that human stand- posterity. The animal is conscious of only one dimension of time. the 
irds were but little above the animal standards and that the “‘survival of the present—man alone consciously uses all three: past, present and future 
fittest’’ naturally resulted It was in the hope that he could find a funda This is wl real education, by mear ft the frue pre ntation of tl facts 
mental distinction between the various classes of life that he began | of the past, 1s the only eure ior wars uso why humanity n ist re t an 
researches by studving the accumulated records of the past dogmatic attempt to keep the individual in i ! Safet lie oO 
He first turned his attention to the lowest form of organic life. the in a true evaluatior f the past, in o1 that hu aie 
egetable, and very soon found its main function to be the storing up of sciously create t wl vill be in | th t i tive 
solar energ The vegetable organism, which does not move about, but purpose 
is attached to the earth, draws up through its roots the inorganic chemical My intense interest in the subject-matter of Mr. P. R er is the 
substances from the eart! ind forms them into a cell in which the en rey il int of light that tl concept ! t ‘ 
f the sun is confined He therefore concluded that the function of the throws upon m “ t experi 
vegetable class of life is to “bind solar energy.’ Coal, for instance, ij f In Non-l uw Incentives! | ved y 1 t th 
vegetable origin and in burning it we release sun power their best efforts when furnished with cont , | f past per 
He next directed his attention to the records of animal life and at nee formances In a } Is the ind lua | th } tf and 
noted that the outstanding thing which distinguished it from the vegetable th th mist rma f of} the t of the baseball 
its freedom to move about in space. As all life proceeds by multiplica player's interest in the batting a nore t the ¢ t lives 
tion, i. e., geometrical progression, each species of animal life was soon in in the present, that competes with the resent Pr t mpetition is 
onflict with everv other species. his animal characteristic of movement “pace competition ind therefore destructive 
in space and occupation of space resulted, of course, in a struggle for self Intelligent effort is creation. and as 1 ich xpre I n be ob 
preservation his was especially true in an environment which stimulated tained without some degree, at least co . f st experienc 
rapid reproduction of the species Darwin observed this when he enunciated it follows that this conscious use of time is th rv essen f creation 
the principle of the “survival of the fittest’’—no two physical bodies can It requires time to create a universe, a garden, or an automobile. and the 
ccupy the same space at the same time production records of Gantt show clearly that it is only an efficient use of 
These observations led Korzybski to his second reneralization, namely, fime that makes greatest productivity po sible 


that because of this fundamental faculty of movement in space, the animal Gantt’s conclusion that the Golde: 


> Rule is the most practical doctrine 
was destined to increase its power of movement by its occupation of more 


space The animal, he therefore concluded, was a ‘‘binding space”’ class of life Presented at Annual Meeting of A.S.M k., Dee 
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mathematical fact that man is man and not an animal ald = : 
‘ . . the old boiler 1 t t ‘ d st Ww t 
S kor the ‘“‘time-binding class of life’ it is obvious, then, that in this dime: . : “5 : 
° ers. Steam, eve ‘ i throu ul et 
sion ‘“‘time binding’’ is the natura W id nalyzed and under a 
tood, is the highest human aim reed dt . I No wor 
‘ Such natural Ww i survival ol he fittest lor animais, which 1s 
, : ’ ind the 1 ne ' dria tructure 
the ‘‘survival of the fittest in spac result in fight, or th rvival of \ 1 th 
’ : , ’ ‘ n mt ; ‘ ‘ } mack or : ’ j 
the strongest: whereas such a law, to be a Natural Law for humans — rw I : vi rand nq 
1 , 1 1 I ( ia 1 ! ‘ t t 
must bein the human dimension, which obviously would be the ‘ = it : 
- ’ 1 ’ ‘ re sf im 1 i t t ed 
rf th ttest in Time,” resulting in the survival of the best !, and steam tr : 
Me Polak, | nel OS 
All of our ideas have to be revised and the animal space-binding NI 
7 ‘ , ’ | 9 } The first thonwe ¢ + i} 
standards either rejected as dangerous and destructive, or transposed . \r : : 
‘ : : * : mmensurate with set lered \ : ‘ : 
for “‘time-binding’’ standards which will correspond to the natur : : , 
' . rm to t} rule « t in tl il ( ' t ! 
impulses and laws for humans - 
vho b WW re in charg . nside worl iw) , 
We are the masters of our own destinies; the responsibilit irs t ‘ , , “ , , ' 
- oe wg hem from one hundred five hundred emy ( rid 
correct the mistakes of our ancestors and to establish a scientifie philosophy ; ee ‘ , 4 ‘ , rene 
] I oul ll ce als I ep he ‘ 
scientifically true law scientifically true ethies and a scientifie sociology ‘ ‘ 
in hour Che min rel | t fer fh ermitt 
which will form one unified science of man and | function in the 
r tron nem! ! vitt ! ! thi ligger 
niverse 
esrb © that at the end t rl rnings ren re than the m ! 
Gantt : meept of rendering service is scien ifeally true because it rhe digger of th ny en 1 suff much unet — y 
“time-binding” and therefore true for the human dimension. This is wl TR gr ny A P : > ied ; , 
Gantt’s concept has counted for so much, and will survive n Tin , ; 
endered 
CHARLES W. Woop wrote that he had had many talks with Mr. Gantt and The second point wl \I Polako misake for rena 
that he was in agreement with his facts and principle Mr. Gantt, how ervice, is the eliminatior idleness before securing addit n 
ever, had to use phrases to express himself and one might disagree wit} production The intermittency of operation of coal mine ecom 
a phrase. ‘Engineering he said, “is an exact science, but English common knowledge Almost « rv one knows that tumir il miine 
not.’ \ phrase used by Mr. Gantt and quoted by Mr. Polakov, to which sperate on an avers ibout 230 days in a ir and that not ever thi 
he would take exception, was Reward commensurate with service mines are in service continuously Phere is a great overdevelopment 
Mr. Wood referred to numerous instances in industry, the school and tl oal mines and yet more are being opened every d 
home where for the best interests of all the reward does not always go to the \ third point for service is the “utilization of ble knowledge wit 
efficient, the brilliant or to the strong. For example, to whom should the ut awaiting new discoveri It is safe to say that if e Cer Wo! 
teacher devote the more attention and, consequently, the greater portior such as H. L. Gantt did in manufacturing were done in and around 
of the public funds—to the bright child, or the dull one? We will al the output of the mines on the days when they were operatir 
answer, ‘‘to the dull o1 He needs more, and unless we give him more would be increased fifty per cent and the cost of mining ¢« red | 
things will go hard not only with him, but with the bright ones, too Back of all these points is the fundamental law that the pur; f hun 
Sut if this principle doesn’t work out in any of the other human rel: ife is to ‘bind time which | been stated by A. Korzy! ne to whi 
tions, why do we try to apply it to industry? Doesn't it defeat the ver Mr. Polakov calls attenti 
aim which Mr. Gantt had in mind? Can we reach industrial coérdination If disregard of fundamental laws produces machine 
by trying first to establish absolute justice in the distribution of the product? work, the same disregard will produce social structures whi W 


One of his chief reasons for objecting to this phrase, Mr. Wood said, is that work And if “binding time” is one of the human purposes (and it sure 

capital and labor both perform a service and there are so many loose-thinking is), then coal mining is violating that law and the coal industry need 

efforts to find an equitable system of reward for each. redesigning lor as it is now operated, it does not bind time but ture 
Isn’t it more to the point to suggest rewarding both capital and labor idleness 

according to their respective needs—which practically abolishes the whole We need to know fundamental laws that engineers may design structures 

concept of reward as we understand it today? which others can operate. Mr. Polakov’s paper has contributed to the 


It is fairly easy, it would seem, to determine what a worker needs He possibility of a better design. 
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acceptance 


which ean be placed on axles. be 


rings, 


ngineering development and complete — spring riggings, eté 


| by reason of general ¢ 


lanufacture of material by those promoting and offering them H. B. Oatiey.* The writer desires to bring out the features 
to the railroads. Any extensive program for improvement of | which have prompted the very extensive superheating programs 
which have been in vogue on many of the railroads for a cor 
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some comparisons between saturated and superheated locomotives 
of some of the types mentioned by the author. 

By the addition of a high-degree superheater it has been de- 
monstrated that the steam consumption per horsepower-hour is 
reduced about 28 per cent. The figures commonly accepted as 
representing good practice are 27 lb. for saturated steam and 19.5 
lb. for superheated steam. It will be noted that in the ease of the 
0-6-0 type boiler the horsepower has been increased 15 per cent; 
for the 4-4-0 type 14 per cent; for the 2-6-0 type 13 per cent, for 
the 2-8-0 type 10 per cent, and for the 4-4-2 type 10.2 per cent. 

The maximum cylinder horsepower, using the American Loco- 
motive Co.’s figures, has, by the addition of a superheater, been 
increased about 8 per cent. 

When considering existing locomotives the increase in the 
maximum tractive power requires consideration of (1) the factor 
of adhesion, and (2) the strength of the running gear, which has to 
withstand the thrust of the piston. 

As in all other problems, the cost of making improvements must 
be balanced against the advantages which can be realized. 

W. O. Moopy.' Where a program involves the modernizing 
of a large number of locomotives, it necessarily follows that the 
work must extend over a period of years, which time may be 
extended due to market conditions, as an inflated price situation 
may make it advisable temporarily to suspend the work. 

Water and fuel conditions in different localities may be govern- 
ing factors in determining the policy of reconstruction, so that 
what would answer all requirements to a class of power in one 
section would not guarantee equally favorable results elsewhere. 

To do this work under a well-studied program on any extensive 
scale will call for increased shop facilities either in space or old 
tools replaced by modern, so that the old shop is also modernized 
to be in harmony with its new output. 

By purchasing many of these devices, on the open market, 
machined and assembled, the back shop is relieved of a fair per- 
centage of the burden of manufacture. 

Outside valve gears can be purchased and applied without 
a very great increase in shop work over a link motion, which may 
require renewal of a large number of parts. 

It would be well to send to each of the larger roads a question- 
naire prepared with a view to bringing out their program, with 
list of engines modernized to date, and those remaining, to furnish 
a general idea of the extent to which this work is being done. 

We also have another factor which determines the reconstruc- 
tion program. A road may have a satisfactory class of saturated 
engines, which on later orders have been equipped with super- 
heaters and larger cylinders, so that it is a wise policy to have the 
superheated type serve as models when reconstructing the satur- 
ated ones and thus reduce class, and likewise the storehouse stock 
and patterns. 

Some prominence is being given to one feature not mentioned 
among the author’s eighteen items of improvement: namely, 
the booster which apparently has a wide field of application to 
either freight or passenger power, depending somewhat on local 
conditions for the most favorable results. 

E. A. AVERILL? gave as an example of what can be accomplished 
on even some of the more modern locomotives built within the 
last six or eight years, results recently obtained from road tests 
on locomotives equipped with feedwater heaters. Tests were made 
on three different railroads and showed an average of $237 saved 
in fuel cost per month per locomotive. 

Feedwater heaters which will raise the temperature of the water 
from 40 or 50 deg. to from 230 to 250 deg. have been in successful 
railroad service for over three years. These heaters filter all 
the water formed from the condensed exhaust steam and return 
it, free from oil, to the tender. This adds about 14 per cent to the 
capacity of the tender and greatly extends the distance that can 
be made between stops for water. 

On most locomotives an increased boiler capacity can be fully 
used in regular service, and furthermore, since any boiler is most 
economical and most efficient at its lower rates of working, an 

1 Mechanical Engineer, Illinois Central R. R. Co., Chicago, Ill. Mem. 
Am.Soc.M.E. : 

2 Vice-President, Locomotive Feed Water Heater Co., New York. Mem. 
Am.Soc.M.E. 
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apphance which makes the boiler larger always shows returns. 

J.T. Anruony.! Of 65,000 locomotives in service on Americar 
railroads, only 35,000 are equipped with superheaters, 43,000 wit! 
arches, 37,000 with automatie fire doors, 15.000 with power reverst 
gears, 2000 with automatic driving-box wedges, and only 30 wit! 
feedwater heaters, to mention only a few of the items listed by the 
author. | 

The brick arch cen be installed in the roundhouss in less thar 
24 hours, and to use a conservative figure, is good for an average re 
duction in fuel consumption of 10 per cent, or an increase in boiler 
capacity of Ll per cent 

There is probably a wide diversity of opinion as to the relative 
merits of the 1S items given by the author as desirabk improve ments 
and there are several other items that could be added to a program 
for the rehabilitating of old locomotives, such as the booster. 
radial buffer, automatic grate shaker, and thermic siphon.  Per- 
haps the author had the latter device in mind when he mentioned 
unproved circulation and increased firebox heating surface. . 

Vhere are only three methods ot increasing the heating surface 
of an existing firebox, 1e., by the installation of combustion cham- 
ber, the installation of arch tubes, or thermic siphons. At the 
present time there are only 6000 locomotives equipped with com- 
bustion chambers, and something over 100 equipped with thermic 
siphons, this device being of rather recent origin. 

FRANK McNaNAMEE® said that he concurred with the first 
two statemenis of the author's paper, but that the second did not 
go far enough. In other words, he said, it was not enough to 
modernize existing locomotive equipment by adding new locomo- 
lives to it or by rebuilding old types. The new locomotives and 
the modern devices with which the rebuilt ones were equipped 
must be maintained. Superheaters, brick arches, mechanical 
stokers, feedwater heaters and other modern devices mentioned 
by the author must be properly maintained to be effective. The 
modernizing of locomotive terminals and the provision of an 
organization to maintain the improved devices is a third method. 

G. W. Rink said that the conditions of the C.R.R. of NJ 
were similar to those mentioned by the author, there being a 
heavy suburban traffic which required the services of all the loco- 
motives owned by the road. A constructive program was under 
way for modernizing the locomotives by the application of various 
devices. The program consisted, he said, in the application of 
superheaters and cylinders, thus increasing the tractive power of 
suburban locomotives so that they could haul 11 or 12 steel coaches 
rather than nine as previously. A number of tender frames had 
been changed, enlarging the capacity from 5000 to 7500 gal. Out- 
side valve gears were also being applied to heavy consolidation 
locomotives equipped with Stephenson motion. 


Modernizing Locomotive Terminals 


WiiiiAmM Emer‘ presented a discussion of this paper to show 
that much could be accomplished by closer supervision of existing 
terminals through a system of daily reports. He suid the greatest 
effort should be made to get the maximum possible mileage and 
service out of the engines and that the first thing to do is to impress 
everybody with the value of an engine-hour. In support of this 
he noted the following instance: 

On one of the divisions of the Pennsylvania Railroad the 
freight earnings were $4,000,000 in a recent month. The average 
number of serviceable freight locomotives was 78 and they were 
on the road 52 per cent of the time. As there were 720 hr. in the 
month this is the equivalent of an average of 41 engines working 
constantly, or 29,500 locomotive-hours. As they earned $4,000,000 
each engine-hour was worth $137. Now if every man connected 
with the motive-power department could be made to realize that 
an engine is worth from $100 to $200 an hour, he believed we should 
see a great improvement in the pace of everybody around a loco- 
motive terminal, from the hostler to the foreman. 

Mr. Elmer described fully how by means of complete daily sta- 
tistics of the engines under and awaiting repairs at the various 





1 Vice-President, American Arch Company. Mem.Am.Soc.M.E. 

? Assistant Director, U. 8. Railroad Administration. 

3 Division Superintendent, Pennsylvania Railroad, Altoona, Pa. Mem 
Am.Soc.M.E. 
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shops and enginehouses and those which were on the road as_re- 
corded on the train sheets or loaned to or borrowed from other 
divisions, the average miles per active freight locomotive per day 
had been increased in the last eight months from 139.2 to 161.8 

ki. M. Haas.' The real measure of a terminal’s adequacy will 
be found in its ability to function under the most trying demands 
f traffic and weather. Mlasticity of movement over the track 
layout and reserve capacity in the various facilities that may be 
called upon in an emergency are fundamental. In arranging the 
tracks and various terminal facilities, it must be borne in mind 
that if the best operating results are to be obtained, the terminal 
should be planned to restore power to service in the shortest possi- 
ble time. 

Serious consideration is now being given by the motive-power 
departments of several roads to the use of more small back shops 
ind fewer general-system shops. This seems to work itself out 
best, unless the number of locomotives turned is quite small, 
by having these back shops located at every other terminal; that 
is, the intermediate terminal simply serves for turn-back purposes 
ind handling light running repairs, It has been found that the 
efficiency obtained from large aggregations of labor and tools is 
lower than from smaller units, where more intense supervision 
Ls possible. | urthermore, smaller units sunplify the labor problem 
ind tend to maintain a continuity of repair service in case of 
local labor difficulties. Finally, a larger number of shops reduce 
materially the dead mileage of locomotives between the terminal 
where they are released and the shops where they are repaired, 

Serious mistakes have been made recently in connection with 
some recently built terminals in selecting their location without 
giving proper consideration to the labor side of the question. 
[t is more economical to pay more for terminal property if this is 
necessary in order to insure a constant supply of labor. 

Drainage is another factor to consider in locating a terminal, 
bearing in mind that the turntable pit, drop pits, and pits under 
the track hopper at the coaling station are the controlling points 

No terminal track layout is complete without separate tracks 
for inbound and outbound movements and at least four tracks 
leading to and from the turntable. It should also be so arranged 
that locomotives may receive coal, water and sand inbound or 
uutbound. 

The test of terminal facilities is their ability to function in zero 
weather. While a terminal may function readily under normal 
traffic and weather conditions, it cannot be considered adequate 
if it fails under unusual conditions. At a terminal handling 170 
locomotives in 24 hours the writer recently found 15 locomotives 
waiting at the ashpits to have their fires cleaned. Two improve- 
ments were necessary to relieve this situation: more tracks over 
the ashpit and greater ash storage capacity, as the pits were of the 
shallow-water type located between the rails. It will be seen 
that if this delay occurred every day and averaged 30 min. per 
locomotive, the capitalized earning power of the locomotives 
would more than finance the entire cost of a terminal of this kind. 

Roundhouse and Shop. The author makes only passing refer- 
ence to the type of roundhouse to be used. Generally speaking, 
the writer believes that all roundhouses should be of fireproof 
construction and that terminals handling 75 locomotives and up 
should be provided with bridge cranes, or at least jib cranes at 
each stall. Recent experience seems to show that it is a mistake 
to provide only a bridge crane in a roundhouse, as the demand 
for service is more than one crane can supply. Therefore it 
is probably better to provide jibs at each stall in addition to a 
bridge crane and use the jibs for the lighter work. 

Light-Repair Shed. A development which seems to have real 
possibilities has been put in practice on several roads and takes 
the form of a light-repair shed. Locomotives requiring the mini- 
mum of attention from the repair force are put through this shed, 
which may be located near the roundhouse, where it can be under 
the supervision of an assistant to the roundhouse foreman, and 
onvenient to the storehouse and machine shop. 

Coaling Stations and Sand Storage. The writer believes that 
the question of coal-storage capacity at terminals has not received 
sufficient attention. Coal in the bins sufficient for a 24- or 48- 
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hr. period is not enough in an emergency. In the writer’s opinion 
the emergency coal storage should be sufficient to meet at least 30 
days’ requirements, 

Storage space for wet sand should be sufficient for the entire 
requirements of the terminal for the winter months. Preferably 
it should be so arranged that the sand can be unloaded bv a loco- 
motive crane, or the sand may be dumped into the bins from the 
cars without unloading by hand. The bin construction should 
be such that sand ean be protected from the rain and snow 

Ash Handling. In districts where the winters are severe. the 
location of the ashpits with relation to the enginehouse is important 
The distance should not exceed 1000 ft 
be about 700 ft 


and should preferably 
from the house. The purpose of this is to prevent 
the detrimental action of cold air on the flues and permit the 
uninterrupted movement of the engine to the house. 

In considering the type of ashpits to be used, time should be 
the controlling factor. It can be shown, for instance, that the 
depressed-type pit is cheaper to operate than a water-type pit 
particularly when the fixed charges of both are considered; but 
the reliability of the water type under all weather and labor condi- 
tions 1s What has convinced many roads of its superiority over 
other types. 

Turntables The longer turntables result in a more economical 
stalls with a 125- 


pp maches to the 


use of floor space in the enginehouse. In other words, about 54 
stalls can be obtained with a 100-ft. table and 72 

ft. table. 
table without frogs 
sides of the stalls 


Larger tables permit more track 
and result in a smaller angle of spread in the 
Some engineers have figured that the saving 
in floor space in the enginehouse resulting from the use of a 125- 
ft. table over that of a 100-ft. table would pay for the increased 
cost of the longer table. A new development in turntable con- 
struction which permits the handling of large Mallets on short 
tables is the 3-point bearing table. This is now in use on the 
Pennsylvania Lines and is being considered by 
roads 


In pect on P fs 
1 


that the inspection pits are essential to modern terminal operatior 


number of other 


General opinion seems to agree with the author 
and that the inspectors should be protected from the weather 
An office should be provided at this point where the crews, as well 
as Inspectors, can make out their re ports This office should be 
connected to the roundhouse by a pneumatic-tube system for the 
transmission of reports. As a matter of interest, it has been 
found that more satisfactory results can be obtained from thes 
tubes if they are installed overhead rather than underground 

Recently several have suggested that certain light repairs be 
undertaken at the inspection pit. Inasmuch as the time required 
at the ashpit largely controls the movement of power to the round- 
house, in many instances it we uld be po sible to undertake light 
repairs at the inspection pit. This would consume most of the 
time which in many terminals is wasted by locomotives waiting 
for their turn at the ashpits, 

Wash Pits. Another development which has been adopted by 
several roads is the installation of a wash pit for cleaning locomo- 
tives by oil, water and air spray. This method, it is said gives 
better results than attempting to do the work in the roundhouse 
and is much cheaper. 

Heating and Ventilation. Recently the writer heard a discus- 
sion of this subject as it relates to enginehouses and concluded 
that in some instances, at least, the motive-power departments 
were opposed to the hot-blast heating system. 

The satisfactory results obtained by many roads recommend 
this system above any other for roundhouses, because it does 
assist in ventilation, which is essential for good results in the round- 
house. The blast may be controlled by dampers at the outlets 
and it has the advantage of being serviceable all the year round. 
In the summer months outside air may be forced through the 
system for ventilating purposes only. 

The author refers to the smoke-exhaust system as being used 
for the purpose of meeting the objection to smoke on the part of 
the public. There is real economy in the smoke-exhaust system, 
in that it saves the live steam used in the blower lines and at the 
same time makes possible a reduction in the amount of fuel re- 


quired to get good heat in the house during the winter months 
Oil House. The author specifically recommends that the oil 
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house be In a recent discussion of this 
subject by railroad-building engineers, it was agreed that for small 


terminals better results could be obtained by making the oil house 


in a separate building. 


a part of the storehouse so that it could be handled by the store- 

keeper 
Storehouse. a terminal facility that- usually 

that it should. Generally, very 


few labor-sa\ Ing devices are provided for unloading ol transporting 


storehouse is 


attention 


The 
does not receive the 


supplies and there are instances where very substantial savings 


could be made if these matters were seriously considered. 
T. N. In considering the extent of the shop facilities 
to be provided, it seems necessary to Classify engine terminals 


GILMORE! 


into three classes, of equal importance 
The first may the 

remotely located from the main shop and where in connection 

with the roundhouse, which would be supplied with all the usual 


we designate as divisional terminal, more 


facilities, there would be a small erecting shop with its machine 
shop. 
Second are main divisional roundhouses which would be re- 


sponsible for maintenance of running repairs on ul locomotives 
running out of them. Such a terminal would be supported more 
or less directly by a main shop, located adjacent thereto. 

Third are the intermediate or 
all locomotives entering the terminal run out of a 


engine-turning roundhouses 


where mai 


roundhouse at the opposite end of their runs, where running repairs 
maintained 

In the 
given light cl 


ire 


iss, Where considerable number of engines are 


first ¢l 


issified repairs | 
eems desirable in point of time and cost to provide 


1 
rhe 


ctween general overhaulings in t 


OD. if 


i separate shop equipped with unwheeling device and crane Tol 
1 


y t] he; 


handling thi 
outfit of 


and turning tires of drive 


WY parts ol the locomotives with a very complet 
those required 
. truck and trailer wheels, he 


machine tools, including for renewing 


> driving 


“avy 


box work and quite thorough repairs to the locomotive, wit] 
boiler-shop facilities for renewing flues, and a blacksmith shop 
A shop of this kind should be fully provided with standard 


nd templets in order properly to maintain establish 
standa 


The shop management should also 


trams, 
standards, and should be provided with a sufficient line of 
hat cl 
tiled drawings of the locomotives in service. 

less indirectly by 
hop would require its own machine shop with machine 


rages A 
ra 


reamers and tools. 
he furnished det 


The « 


nearby main + 


Heine terminal supported more Ol 


tools sufficient to take care of the general heavy running repairs 


depending upon the main shop or the storeroom for manufactured 
material such as erankpins, rods, crossheads, knuckle-joint pins 
ete, 

Of equal importance, however, is the full complement of me- 
chanics’ hand tools in sufficient number to avoid one workman’s 
having to wait on another for a tool. In-fact, the tool equip- 
ment should comprise all modern labor-saving appliances that 


will contribute to economy and sy ed of performan e 


At the intermediate terminals where provision is made else- 
where for other than minor running repairs, the facilities, asic 
from the roundhouse, would consist of oil house, sub-store, suitabl 
coal and cinder plants and water supply, including ufficient 
dependable supply of steam for heating and other requirements 
and also, where boilers are to be washed out, a hot-water boiler 
washing system 

As before mentioned, the engines running into this class o 


yo ntonre 


terminal, at the Opposite end of their runs, g a rou 
fully equipped to take care of running repairs 

It is re latively 
pactly situated railroad system to decide o 
of these types of terminals. It 
however, to locate and classify these terminals on the larger systems 
extending from New York to Chicago, St. Louis and Cincinnati 
and from Chicago to the Pacific Coast and St. Paul to the Coast 
and on systems where there are many branch lines. 

In of this general classification ‘of terminals, 
the writer holds that every locomotive in service should have a 


a simple matter on a comparatively short, ¢ 


n the location of each 


becomes a very different matter, 


support engine 


home and an organization responsible for obtaining the proper 


average mileage between heavy general repairs. 


! Vice-President, Dwight P. Robinson Company, New York Mem 
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In the recent discussion on electric and steam locomotives the 
point was brought out that the electric locomotive could not be 
whi re 


alon v 


successfully operated under certain overload conditions, 
the steam locomotive, if overloaded, would manage to get 


somehow in a more or less indifferent manner. 


It is a lamentable fact that the steam locomotive too often 1 
continued in service in such condition that it may be said to be 
getting along somehow, resulting in poor transportation result 
and bad fuel economy. 

The engine terminals of a railroad cannot be expected to mal 
tain heavy power in good condition without the support of moder 
veneral repair shops to regularly and periodically put thr engin 
into LOO per cent condition 

No locomotive terminal ean be made modern without givi 
it an up-to-date organization. There should be no division 
authority. 

The proper spirit of codperation should be built up and mai 
tained between the different departments to enable this to be 
successfully carried out without friction and to the benefit of 
departments. 

L. G. PLAnt Che locomotive terminal is a unique mechani 


There 


termi 


that standardization 


ulmits of very little 
well-defined principles relating to 


ern in modernizing locomotive terminal 


it 
however, CeTLuAlh 
that should 


It is safe to say that where trackage is ample, 


facility in 


Are, 
lnavout 


OV 
| 


Wwe ll-c nned 
. } 


for the movement ol ¢ very locomotive can be strictly 


With re spect to co: 


tir 


| chutes and sanding facilitt 


borne in mind that the particular type of construction and t 
particular mode operation are of no significance unless tl 
insure both capacity and reliability in operation The oe 
delivering coal to locomotives 1s an Important iten 1 the « 
chute should also be designed so as to minimize this cost 

The arrangement of fire-cleaning facilities and = ash-handl 
ipparatus is easily the most vital feature exterior to the 
ouse rhe importance of these facilities lies in the faet t! 
whereas the time consumed in taking coal and 1 can | 
he in excess of ten minutes, the time over thi hpit may ¢ 
take one or two hours unless these facilities are reasonably ack 
juate. The superiority of the water pit at any point Ww 
onsiderable number of locomotives are to be handled 1 hard 
«© questioned, but this should be so designed that the locomoti 
shpan is accessible to fire cleaners working on citl le ot 
locomotive. Moreover short transverse pl rving \ 
pits is always ‘preferable to a long longitudinal pit servin 
me or two tracks. The principles which have been referred 
governing the track layout at the terminal apply with equal 
to the arrangement of the ashpit. 

rhe author is to be commended for hi nphasi n tl 

intages of suitable inspection pits over which tae locomot 
pass before ving their fires drawn 

Those sections of the paper dealing with heating ntil 
and lighting elaborate upon details that are ver ntial t 
successful operation of any locomotive termu The au 
however, has questi ned the advisability Ol sing th low! ! 
system of ventilation without putting sufheient em is | 
the fact that this system as applied to roundhous 1 
vania Lines West has enabled the use of 75-it. Cverhead ¢1 
throughout the entire circumference ot the roundhouse whi 
in itself a most important labor- and time-saving fa lit 

The installation and maintenance of the down- syst 
referred to is doubtless an expensive item, but it she be be 
in mind that by this means locomotives « he fired ithout t 
ise of the steam blower and that the elimination of noise as we 
as smoke and steam 1 the interior « tl roundhouse is an 
desirable feature. 

The mention of cranes suggests the questio1 to whether « 


of the most important elements In the modernized 
not in the 

the use of cranes, electric tractors and other means employed 
removing and replacing heavy parts of the 
conveying materials about the terminal. 


been overlooked presentation of this pi 


Lper 


locomotive at 


Conlinued on page 27 


Age, New York. 

















SURVEY OF ENGINEERING 


A Review of Attainment in Mechanical Engineering 


PROGRESS 


and Related Fields 


The Properties of Steam 


epresent the properties of steam and laid down the principle that 
th formulas must be consistent with each other. 


er a 


Any formula 


the total heat of steam must be consistent with equation 


These observations show that within the experiment 


may be taken as constant. 
formula for the total heat 


tt j t { RR 
3 4 1 in this tr badly ¢ ’ 
inating 1} lev e prop ( 
ee ; r or 1 
( / 
Regnault, Rankine nd I The { wing ‘ P P P | 
| ' ] , ] ] 
ao 2) 
( ' . 
Ri | , 
PP? ‘ 
! \\ 
( < hie on betwee erat . 
y tatively | uld | , 1] 
t te vears the ' er W 
rath ; hel t hniesnel tic 
nile ; eu , 1) thy 4 j 
\ ( the le ior the g r tate rig 
‘ mor ont } not be ; plished , : 10) > 
, l empt to d he case of steam wher 
neal tical point were vy ly lacking 1; ae 
ed at the best his by emphasized recently by lif B , al Y nternal 
\ l ci ! I it ( tl eritie temperature, While \ eo 4 ‘ me ha « , 17 
bn ie 9 deg. cent. higher t the ur nt : an . : Pe 
y the Ge nd American cot ho bli bvi t the lav » ad ransom wi isa 
borate tables the properties of stear | ; 
™~ 20 or 25 years ago the properties of steam wer nside Whether 3 : sce : a canes . oo 
lv blished by the Regnault formul ee ently me " anthe sii 
I] 1091.7 0 305 ? the re best by ce tal 
Till Pr ‘ or Ps } \ | Bs Hil T I Hf ” : ae 
eter estimating the quality « supplied to engi H E+ P\ 
ler test, but when 1 sed in cert 7 s if was ind th teg ul a ti j Reg | 
it ( the i ipplied by th eTs AS le ilate itl int ( vy required e fis leed l Ir thi 
a) rmula persisted in coming out negative In oth the I] energ t eoul he « 1 ir 
the rottling calorimeter declared the steam supplied te It-I) units 
erheated when it was not This led to an exhaustive i Phe difficult, determining accurately the total heat eam 
tig n at MeGill University by Professor Callendar, whi s been solved by Callendar, who did it by mparing total 
ved lusively that the fegnault formula was wrong heat of high-pressure steam with that of superhe ted steam nos 
Ger noi tigators substituted for it empirical formulas pheric pressure, which latter can be determined with considera 
hich neglected, however to take into consideration the fact ble precision In making at experiment tl high-pressure steam 
hat there is a close connection between the thermal properties 1s withdrawn down to atmospheric pressure through t liva 
te | its specific volume. Because of this the elaborate lent of a porous plug and its temperatur ited after passing 
les compiled in America on the basis of German experiments this plug. In an operation of this kind the steam retain ter its 
d formulas are claimed to fail to satisfy the test which consists expansion its original total heat, and as the total heat « iper- 
that the work done in a given cycle should be the same whether heated steam at atmospherie pressure is known from the prelimi 
t be measured on the temperature-entropy chart or on the indica- ry experiments made, a very simple method of finding total 
r diagram team at higher pressures is thus provided 
Callendar attacked the problem in a different manner. He di It is of interest to note that the results obtained by lar 
-ed new and extremely accurate methods of determining total agree quite well with the unknown unextrapolated figures pub- 
nd specific heats and of determining with precision the law for lished by the German investigators and with direct det ina 
the adiabatic expansion of steam. He also devised formulas to — tions of specific heats made by Prof. Carl Thomas 


‘allendar thus obtained the following 
superheated drv saturated 


( 
of 
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saturated steam expressed in British thermal units (in this formula 
the pressures are taken in pounds per square inch): 


15 p ; 0.01602 
— ——— X (V — 0.01602) + 


do 444.8 ‘4 


H = _—— p + 835.2....[b] 
With this expression for the total heat the observed law of the 

adiabatic expansion of steam is satisfied, but it is also necessary 
that the equation of state be satisfied, namely, 

, RT 

iat —C¢ mn .. [ce] 
This gives a clue as to the character of the variation of the co- 
aggregation volume with the pressure and the temperature, which 
is determined mathematically. The expression finally derived 
for [c] is quite a complicated one and involves a number of coef- 
ficients of which Callendar has shown that they are so small as to 
be negligible at ordinary pressures, though they may become im- 
portant as the critical point is approached. 

In this connection the physical meaning of the critical point is 
discussed. In general, if any liquid is exposed to a gas, some of 
the gas is dissolved. When the gas in question is its own vapor 
the rule still holds and Callendar has shown that the observed in- 
crease in the specific heat of water as the temperature rises is al- 
most wholly accounted for by the latent heat of the dissolved steam. 
The amount of this dissolved steam present increases as the pressure 
of evaporation rises and hence the latent heat required to produce 
this dissolved steam increases with the temperature of the water 
and this occasions an apparent increase in the specific heat of the 
liquid, 

For pressures not near the critical point but within the practical 
range the volume is given accurately by the expression (tempera- 
tures in centigrade degrees and pressures in pounds per square 


inch): 
) 373 1 10 
1.07061 — —0 123(° ow ys 
p 1 


The equation for the total heat of steam and that expressing 
the relation between the volume, temperature and pressure which 
are given above are fundamental and from them all other equa- 
tions required may be derived. As an example, the original 
article shows how the expression for the entropy is derived and 
how and why this expression must apply also to dry saturated 


V — 0.01602 = 


an L 
steam. The latter, however, is equal to @w 4 1” where x is 
the entropy of water at the absolute temperature 7, and L is the 
latent heat of steam at the same temperature. If we equate 
these two expressions and solve the resulting equation for p, this 
(if Callendar’s formulas are reliable) should be equal to the satura- 
tion pressure as determined by Regnault and others. The test 
is a very crucial one and it turns out that the agreement is extra- 
ordinarily close, the computed figures differing less from the re- 
sults obtained by different experimenters than these do from 
each other. 

Indeed, Callendar has shown that his equation for the satura- 
tion pressure can be put into a form which is with the exception 
of a corrective term depending on the co-aggregation volume is 
identical with the theoretical expression for an ideal liquid and 
vapor as deduced by Rankine in 1866. 

Another test which any set of reliable steam tables should suec- 
cessfully pass is that the specific heat must be the same whether 
deduced from the total heat or from the pressure, volume and 


temperature. Since the specific heat at constant pressure can be 
expressed mathematically as— 

dH 

tH jp 


but is also equal to the expression 


L wy Shh oF 
ey dTJrdT J, 


where the suffix P denotes that the volume is changed at constant 
pressure, and the suffix @ that the pressure is changed at constant 
entropy, that is, say, by adiabatic expansion. 

It is claimed that it will be found on trial that all the tables based 
on the German formulas for the total heat and specifie volume of 
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steam fail to satisfy this test, the discrepancy being as much as 
20 per cent, and that the only tables which do so are those based 
on Callendar’s work. 

Among other things, Professor Callendar in his treatise gives an 
analysis of Professor Stodola’s experiments on the losses in a con- 
vergent-divergent nozzle. Stodola himself was not satisfied with 
the conclusions to which his own analysis apparently led, as this 
indicated a frictional loss of some 20 per cent, and the losses were 
distributed in a somewhat anomalous way. Callendar shows that 
when the supersaturation of the steam is taken into account the 
frictional loss comes out at from 6 to 10 per cent, which is a much 
more reasonable figure. 

As regards the state of supersaturation in steam, Professor 
Callendar takes the view that after the Wilson line is crossed the 
steam temperature during the remainder of the expansion is that 
corresponding to the Wilson line, while the water temperature 
is the saturation temperature corresponding to the pressure. From 
this it follows that in the first approximation the Wilson line can 
be regarded as replacing the saturation line on the old theory and 
that formulas deduced on the hypothesis that the steam expands 
in thermal equilibrium require only a small adjustment to suit 
the actual conditions. 

The trouble with expressing the phenomena attending the ex- 
pansion of wet steam in thermal equilibrium is due to the great 
complication of the exact expression for their reheat factor. Pro- 
fessor Callendar finds, however, that it ean be obtained with re- 
markable accuracy from the semi-empirical formula 

€ 
] T (1 €d 
n 
where ¢ denotes the efficiency ratio and » the hydraulic efficiency 
of the turbine, while z is equal to u, the adiabatic heat drop divided 
by 2(Hy ~ st). Here Hy, denotes the total heat at exhaust had 


, Where ¢ is the final 


the expansion been adiabatic, and st = ¢ — 
temperature centigrade. This formula will greatly add to the 
facility with which turbine tests can be analyzed, and in view of 
what has been said above should be capable of modification to 
meet the case of the expansion of wet supersaturated steam. In 
view of the fact that the total heat of steam in ft-lb. units is given 
by the relation 
H 

+ | 
formula of the type P(V by) 
can be transformed into an equation of the type 

H — B = kP* = 


For superheated or 


P(V —b) + Pb+B 


on neglecting > a constant 
constant 


supersaturated steam expanding with a 


on : ‘ 
Callendar finds that an 
13 
equation of the same form can be made to represent with great 
accuracy the expansion of wet steam in thermal equilibrium. In 
that case the value of m is fixed by the condition that 
PoVo =P” 
PV, oi 

while k and B are determined by the initial and final values of 
H and P. This equation is very simple to apply and should also 
be suitable for the expansion of wet supersaturated steam. We 
are thus furnished with a new method of turbine analysis. The 
difficulties under which we have hitherto labored are well illus- 
trated by the circumstance that after a most careful and extensive 
series of tests on a small reaction turbine made a few years ago in 
his laboratory by one of our leading authorities. the task of inter- 
preting the records obtained had in the end to be abandoned in 
despair. (Engineering, vol. 111, nos. 2873 and 2874, Jan. 21 and 28, 
1921, pp. 63-65 and 93-94, teA) 

|The statement made in the foregoing abstract to the effect that 
American steam tables based on German formulas are in error, in 
some respects as much as 20 per cent, is of course one for which 
the author of the articles is responsible. Similar but less specific 
comment appeared in an article on a new theory of the steam 
turbine, by H. M. Martin, in Engineering, July 5, 1918, which was 
quoted in the Survey Section of September 1918, p. 785. 


hydraulic efficiency », the value of m is 
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AERONAUTICS 


Tue Lerrner-Warrs ALt-Merat PRoreier. 
all but one ot the 


in this device 


It is stated that 
probe ms of the metal prop ller have been solved 
and that one is weight. In their present form these 
much heavie! than wooden 


propellers are very corresponding 


The 


and the necessary taper in thickness is obtained by using laminated 


each made up in the form of a shell of sheet steel 


construction, there being three laminations—one at the top, the 


boss, 


at present riveted together, but 


second about halfway and the third 
root. Th 
later on it Is intended to employ electri spot welding. 


The 


edge 


between the tip and the 


at the laminations are 


two halves of each blade are attached to one another at the 
only by welding, but in order to stiffen the shell thus formed 
small struts are placed between the two faces at intervals 

The method of 


are shouldered 


“iy 
o 


The 


in one face of the 


shown in Fig. 1, 
and the hole 


inserting these struts is 


struts at both ends 












Fig. 1 Metuop oF 
FACES OF THI 


STRUTS BETWEEN FRONT ANI 
Art-MetaL PROPELLER 


INSERTING SMALI 


REAR 
LeITNER-WaATTS 


mack 


blade is 
strut. 


just the right size to take the thin portion of th 
In the other face of the blade is cut 
accommodate the thick portion of the strut 


i hole large en ugh to 

From this hole runs 
a width corresponding to the shouldered portion of the 
To place in position, the strut is inserted in the large hole, 
its other end being pushed into the small hole on the opposite face 
and the shouldered portion Is slid into the slot. The strut is then 
secured in position by soldering washers over the two strut ends. 


a slot of 


strut. 


The root of the blade is constructed in a very substantial manner. 
Jalance of the blades is secured by using small balance weights carried 
on short lengths of tube secured to the inner end of the central 
plug in the blade root. These propellers have an adjustable but 
a variable pitch, which means that the pitch angle of the 
blades can be altered over a wide range 


not 
10 deg. each way), thus 
making the propeller suitable for a number of different conditions 
by setting the pitch according to requirements. (Aerial Age 
Weekly, vol. 12, no. 22, Feb. 7, 1921, pp. 559-560, 3 figs., d 


AIR MACHINERY 


RELATION OF AIR PRESSURE TO DRILLING SPEEDS or HAMMER 
Dritis, H. W.Seamon. Data obtained in 1500 tests made by the 
United Verde Copper Co. to determine the most economical air 
pressure for the operation of hammer drills under varying condi- 
tions of use, and to investigate the variation in drilling speed at 
different air pressures. 

Twelve models of drills, all of the wet type, were used at 
pressures ranging from 40 to 130 |b. per sq. in. 


gage 
Seven drills were 
of the heavy mounted class, three of the jackhammer type and two 
stopers. The drilling was done in massive sulphide ore of uni- 
form hardness, the same face being used for all tests. Horizontal 
holes were drilled with the mounted machines and vertical holes 
with the stopers. 

Shop measurements of the power of the drills were made on a 
Paynter rock-drill tester, which records the number of blows per 
minute and the strength of the blow, and the values thus obtained 


ENGINEERING 261 
were assumed to be the same in the testing nd under t rm 
gage pressures 

Pabl iven in the origi paper sh g for « or the 
drills tested the number of blows per minute, the strength of tl 
low, the horsepower developed, the drilling speed, tl 
sumption, the efficienc nd the distance drilled, under air pr 
ure var uv rom 40 0 1} Del sq. i 

From the figures « ned empirical { r 
the “factor desirabili ‘ certain type its 
ost of operation and maintenanes 

Analysis of the results obtained k ids to the foll wing genera 
conclusions 

There is little or no increase in mechanical efficiency of the drills 
above GQ) Ih pressure 

The distance drilled per air indicated horsepower is greatest for 
the jackhammer type at 90 Ib., and increases at a slow rate r the 
other machines at the higher pressures 

The average thermal efficiency is greatest at about 95 |] 

The factor of desirability, while increasing as the pr ir 
shows a comparatively slow rate of inerease for pressut | 
100 Ib 

The average drill is made to be used at pressure Of 3U Ib r 
less; using pre res much exceeding this will late the pre it 
replaceme! yreements with the 1 facturers, thereby increasing 
tie upkeep cost 

The increased breakage at the higher 1 es, wit! ( 
quent loss of time of the drill runner in char g or repall 
machine, would tend to reduce the factor « | 
item of expense is not included therein 

The increased breakage of drill steel w | 1 to | 
pressure, although there are not suffici ( on this point t 
determine the maximun Abstract of paper presented at tl 

Am 


New York Meeting of the 


ENGINEERING MATERIALS 


krFECT OF TEMPEI 
RATE oF 


ATURE, DEFORMATION, GRAIN SIZE ANI 
MECHANICAL PROPERTIES OF MerTALs, W 
conducted at the National Lamp Works 


1 the relations existing between temperature and m« 


LOADING ON 
vkes. Researches 
to establis! 
chanical 


properties in molybdenum, nickel, and an alumin 


coppel alloy ‘| molybdenum used was of the quality that 1s 


drawn into wire 0.003 in. in diameter for us filament supports 
in incandescent lamps, and its chemi 
0.1 Der 


wire, annealed, of 


al analysis showed less than 
The nickel 


composition 99.8 per cent nickel and 0.15 per 


cent of impurities was obtained 0.09-11 


eent iron | nik hy the alloy samples contained o pel cent coppel 
0.42 per cent iron, and 0.21 per cent silicon. Seven specimer 


! 
of molybdenum, five of nickel and seven of the aluminum-cop et 
alloy were tested. The individual specimens of each class were 
heat-treated and pre pared in different ways 

Measurements were made of the tensile strength, reduction of 
ISS to 1000 
deg. cent. in the case of the molybd num samples, and from isd 
to around 600 deg. 


specimens. 


area and elongation at temperatures varying trom 
cent. with the nickel and aluminum-copper 
The results obtained are given it 
in separate tables for each specimen tested. 
constructed 


the original paper 


Sets of curves are als 
indicating tensile strength 
and photomicro- 
graphs of the metals at the place of rupture are analyzed and 
interpreted. 


temperature against 
elongation and reduction of area in each case, 


The following general conclusions are formulated: 

Excluding allotropic changes and other specific characteristics, 
all metals the fundamental properties and those 
exhibited by any one metal are functions of the temperature at 
which the observations are made. 


possess same 


The maximum reduction of 
area by fracture in tension occurs in a piece of metal in which single 
grains occupy the entire cross-section. 


In the case of two aggre- 
gates, the one of smaller grain size suffers the greater reduction 
The ultimate result of decreasing temperature is a complete loss 
of ductility and probably eventually a reduction in tensile strengt! 
Brittleness is first observed in metals having equiaxed structures 








Phi ller the grain size ol 
Which ductility is preserved. 
ling temperature makes 


bi le VW that Ol 


condition. But 
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less than that of the same 


the worker 
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and the difference 


] ne at the New York Meeting 


rests at Mellon Institute on Heat-Insulating Materials 


S85 Per Cent MAGNESIA Non-( 

Weidlein. The data presented i 
Lin d during the course of an investigate n col 
Association of America by the 


where the author hok 


PERISTICS O} AS A 


VERING, Edward 
his report were obt: 
the Magnesia 


trial 
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G. 2 FLrow SHeetr SHOWING Steps 1N Propucrion or SS PER CENT 


MAGNESIA 


It 
s stated that the name ‘85 per cent magnesia” denotes the fact 
that the covering contains 85 per cent of basic magnesium carbonate. 
Che remaining 15 per cent is asbestos, which is introduced as a 
binder to insure the required structural strength and durability. 
Che flow sheet shown in Fig. 2 illustrates the method of manu- 
facturing this product. The value of 85 per cent magnesia as a 
heat-insulating material is increased greatly by the interlacing and 
felting together of the crystals to produce a block of magnesia 
containing 90 per cent of voids, which take the form of exceedingly 
small air pockets. 

At the Mellon Institute an investigation of heat loss from bare 
pipes was carried out with the results given in Fig. 3, where the full 
curves show heat losses from bare pipes as predicted from Péclet’s 
formula, and the dotted curve and points indicate the experimental 
results obtained by various investigators. The Péclet values 


value of 85 per cent magnesia as a heat-insulating material. 


igree closely with the experimental findings and can be used safely. 

Fig. 4 gives results of tests with pipes insulated with five different 
makes of magnesia coverings in 1-in., 
lhe comparison with Fig. 3 will show 


2-in. and 3-in. thicknesses. 
a striking contrast between 
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the losses from the bar from cove 


red pup 
the los 
eh more rapidly in proportion than the 


pipe ind the loss . 
increases with the temperature because 
from bare pipe increases m 


SS from COVE red pipe 


l‘urther tests have shown that if the covering is alternately 
vetted and dried, t] rage value is the same before ar ! 
wetting and drying, and the treatment 1) tly does 1 ffect 

mechanical strength « he covering 

Tests on several old magnesia cover \ 

at-insulating « ity slightly inere with ti 1 Cast 
nd falls off materially in other cases, this latter taking pla 
irticularly where the covering happe 1 to be f ed with oil 

As regards t] influence of covering on rusting eCAl Din 
the results of tests indicate that pipe coverings in general, esp hy 
if alkaline in composition, do not of thems 1} te rusting 01 
team pipes whe Ul become wet Qn th ray ( 
claimed to act a protecting coating since the oxygen does not 
get into Intimate contact with the surface of the pipe But ar 
leetric current fly Ving thi th tive ring ( go 
rusting of the pipe or if y retard corrosi lepending on the 
direction in wh it is flowing Phe ter the current flowing 
the greater will be the rusting effect Paper presented at the 
recent New Orleans Meeting of the American hh C} 
engineers, abstracted through H Ling | VJ 

1. 18, no. 2, Feb. 1921, pp. 30-34, 11 figs., eA 
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and dynamic tensile tests as measured by the work required to 
break test specimens slowly in a tensile 
rapidly by means of a falling weight. It was desired 
the part played by ductility under different rates of application 
of load. 

Five pieces of nickel steel, 0.505 in. in diameter and 10 in. g: 
length, containing 0.42 per cent carbon, (.48 per cent manganese, 
0.09 per cent silicon, 0.035 per cent sulphur, 0.035 per cent phos- 
phorus, and 3.20 per cent nickel, were used. One piece was 
annealed, one was oil-hardened, and three were hardened and 


testing machine, and 


to ascertain 


uze 
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wh to different degrees These five pieces, representing steels warning This 1 be due to internal sti t | t tee 
varying hardness, were then tested slowly in tension and thi removed, or to the hard martensitic structure of ( 


strain diagram plotted. Five similar pieces were also higher drawing temperatures there is a marked 


tested in an impact machine with a recording device for drawing cduetility nd a greater resistance to | 


the 


Krom tables in’ the original 
pecimen that was quenched but not drawn, and the ¢ heat value Pape 


elastieit, mcrense SH] thy wit 


tress-strain diagram. 


rticle it appears that both the tures, but this inerease is probably too slight 


was drawn up to 300 deg. cent , required ery littl work to bre } ] ile ¢ | ’ | ; ] ] Ie} 199] 


inder either a radidly or a slowly applied load. The figur Y figs., ¢ 


obtained for elongation and reduction of area indicate that ductility 


is Independent of the rate of application of the load. Comparing 
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264 MECHANICAL 
a minimum. The bottom lugs project forward and intercept the 
air, thus insuring an evenly diffused supply throughout the fire. 
The grate consists of from four to six furnaces, each receiving its 
own air supply, which besides insuring an evenly burning fire 
makes the use of steam jets for creating the draft very simple. 


rABLE 1 DATA 
FURNACE 


OF COMPARATIVE TESTS 
AND FURNACE WITH 


OF TURBINE 
ORDINARY FIRE 


PATENT 
BARS 
Turbine 


Ordinary Furnace 


Type of Furnace Kars Bars 
Duration of test, hr pe Ween 6 6 
Fuel average, lb. per hour 1,045 1,506 
Ash, per cent 17.8 16.0 
Total water evaporated, lb 25,800 50,800 
Average steam pressure gage, lb. per sq. in 152 157 
Average feed temperature, deg. fahr 210 250 
Lb. water per Ib. fuel as fired 4.11 5.63 
Lb. water per Ib. fuel from and at 212 deg. fahr 1.34 6.00 





Fic. 6 


Table 1 is claimed to represent results of a comparative test of 
the turbine furnace and ordinary fire bars carried out recently 
at the Birmingham Works of the General Electric Company. 
(The Electrical Times, vol. 59, no. 1525, Jan. 6, 1921, p. 11, 2 
figs., d) 


HEATING AND VENTILATION (See Engineering 
Materials) 


HYDRAULIC MACHINERY (See Lubrication) 
INTERNAL-COMBUSTION ENGINES 


THE CARBONIZATION OF LUBRICATING O1Ls IN INTERNAL-Com- 
BUSTION ENGtnes, Frederic H. Garner. The mechanism of 
carbonization of oil is described by the author as follows: The 
major part of the oil getting into the combustion space is probably 
present as a fine spray. The heat of the explosion may be sufficient 
to completely burn the smaller droplets, but the larger droplets 
will be only partly burned by the momentary heat of the explosion. 
Thus carbon and asphaltenes are formed from the oil. If the 
carbon so formed is light in texture, it will be blown out of the 
exhaust, but if dense asphaltic material is formed in the ensuing 
compression stroke, it will tend to adhere to the piston face and 
cylinder walls, giving carbon deposits. 

This makes the suction stroke the most important of the whole 
cycle from the point of view of lubrication, as the leakage of oil 
occurring during the stroke is the origin of the carbon deposit. 
On the other hand, as carbon formation is determined mainly 
by the character of the oil spray in the combustion space rather 
than the oil film on the walls, the rapid carbonization of oil, that 
is, tts coking value, will be a more important factor in the testing 
of lubricating oils for internal-combustion engines than the gradual 
carbonization at lower temperatures. 

In an investigation carried out by the writer the evaporation 
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losses and degree of carbonization over a wide range of temperatures 
were determined for a series of lubricating oils from petroleum 
representing asphaltic and paraffin-base crudes, and the means 
used in the investigation are described in some detail. (Petroleum 
Times, vol. 5, no. 107, Jan. 22, 1921, pp. 93-95, e) 


LUBRICATION. 
Engines) 


(See also Internal-Combustion 


LUBRICATION OF HypRAULIC TURBINES, NIAGARA FALLS POWER 
Company. The lubrication of the recently installed hydraulie 
turbines of the Niagara Falls Power Company is of great interest 
both because of the tremendous size of the units and because of 





TurBINE PaTenT FurNAcE AS APPLIED TO A BaBcock WaTER-TuBE BoILer 


their modernity. There no striking novelties of any kind, but 
the installation is of interest as one in which great care has been 
Special 


attention is called to the method of using oil in the governors. 


taken to create the best possible conditions of lubrication. 


In these turbines the thrust and upper guide bearings are sup 
plied with oil by pipes leading from a tank of 
2000 gal. capacity in the upper part of the power house, the feed 
to the bearings being by gravity. 
only sufficient but 
valve and oil meter 
regulate the supply. 


separate storage 
The pressure obtained is not 
somewhat excessive and a regul 
are installed in the thrust-hearing 
After passing through the bearings the oil 
from all the sets runs to a common header and thence to the filter- 
An oil of 180 see. (Saybolt) viscosity at 100 deg 
fahr. has been found suitable for the bearings, but it must be kept 


actually ating 


line to 


Ing system. 


so as to be non-emulsifying with water and not to break down on 
continual use. It is stated that the oil and bearings have been so 
thoroughly developed that the oil emerging from the thrust bear- 
ings shows a rise in temperature at full load of only 6 deg. fahr. and 
the loss in power due to bearing friction is only 26 hp. or seven 
hundredths of one per cent of the power of the uni 

Another place where oil is used is in the governors which control 
the amount of water flowing into the turbines. This control is 
effected by 20 swinging guide vanes situated around the circum 
ference of the runner. These vanes are operated by means of a 
ring which in turn is actuated by pistons in large cylinders. The 
displacement of these pistons is controlled by a governor. 

Originally oil was used as the actuating medium in these pistons, 
but as it is almost impossible to prevent leakage, not only was « 
large amount of oil wasted but the compartment where the gates 
were installed soon became slimy and unsightly. This condition 
was obviated by using a mixture of soluble oil and water in place 
of oil alone. It was found that a one per cent mixture of soluble 
oil in water was sufficient to furnish adequate lubrication to the 
moving parts and prevent rusting and corrosion of the metal. 


(Lubrication, vol. 6, no. 11, December 1920, pp. 1-8, 9 figs., dg) 
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Chemistry of Lubrication —The Deeley Oil-Testing Machine 
hRicTION AND Luprication, R. Mountford 
scription of experiments on lubrication and of a 


Deeley De- 
special machine 
designed by the author for testing oils, accompanied by general 

on the mechanism of the phenome na of lubrication 
Iniction the 


suriaces 


! 
remark 
The 


under 


experiments deseribed in article were 
that the should be in 
ictual contact, and it is claimed that any differences in the frictional 
coefficients shown by the oils tested must have resulted from the 
contact ol 
itself 
lig 7 

Three | upon the flat surface 
of a disk of metal which could be slowly rotated 


made 


conditions which insured 


oily metals, and not from the free 


The 


molecules of the liquid 


experiments were made with the machine shown in 


pegs, each °/. in. diameter, reste 


‘These pegs were 
secured concentrically to an upper disk which could be weighted 
as desired and which actuated a spindle to which a spiral spring 
ind recording finger attached When the lower disk 
rotated the pegs were carried with it by friction until the 


slip ed owing to the stress on the spring ana the 
})} | 


were wis 


suriaces 
finger then gave 


the value cof the frictional stress reached ‘| 


) damp the oscilla 
tions of the finger the spindle to which the finger and spring were 
ttached was geared to a small train of wheels, the freely revolving 
end wheel of the series having a weighted rim ti 
When me stath 


thrown 


» increase 
and 
prevent it 


its inertia 


asuring the coefhaent a paw] ratchet were 


into gear with the indicating finger to 
moving toward zero if an oil film should and 
moving the driving handle the 
qui kly brought to the position giving the static coefficient Phe 


able disk upon which the pegs rested lay in a 


the surtaces 


rormn 


part. By very slowh finger was 


circular dish 


vhich could be filled with oil and slowly rotated 
lo insure clean surfaces the metals were ground in water wit} 
flour of carborundum and then carefully polished and dried. Suel 
( l it re cry sf ive te nv col mating agency 
() ¢ interesting things found was t} While anim d 
egetable oils largely displaced mineral oj m surface mineral 
ol ( lace animal or vegetabl ibricant Surf 
1 ted h ol and ‘ it by ot I} 
rl ‘ ’ } V1 eonditi 
, 
‘ We i ~ il ie ’ ? ire ‘ mit 
WI ! ( ( roper ul | wll | 
m™ t! t ( tI el iy c ‘ 
| “ ! { 
| ; ? y 
mak om I } 
47 
( v ql el I 
loo th ethcent LOO 
re} rked difference between the Irieti { Is 
. nild toe opposed respectively hy ( st iol na 
gun met Rape and ol oils give the best results and mineral 
oils the worst, castor coming between the mineral lubricants and 
the rest Rape and olive are of equal value between mild steel and 
east iro but r: pe is the better between mild steel and gun 
met 
rAt OEFFICIENTS OF FRICTION AND EFFICIENCIES OF 
VARIOUS LUBRICANTS 
Mild steel on cast iron Mild steel on gun metal 
Static Efficiency Stati Etiiciency, 
Lubricant coefficient per cent coeflicient per cent 
Clock oil 0.271 72.9 0.275 72.5 
Bayonne 0.213 78.7 0.234 76.6 
Typewriter 0.211 78.9 0.204 70.6 
Victory red 0.196 S05 0.246 75.4 
F.F_F. evlinder 0.193 80.7 0. 236 76.4 
Manchester spindle 0.183 81.7 0.262 73° 
Castor 0.183 84.7 0.169 83.1 
Sperm 0.127 87.3 0.189 S1.1 
Trotter 0.123 87.7 0.152 84.8 
Olive 0.119 SS. 1 0.196 80.4 
Rape 0.119 SS. 1 0.136 86.4 


The value of such a test as an indication of the lubricating 
value of an oil depends entirely upon the mode of preparing the 
surfaces. 

The author comes to the conclusion that the oil film formed be- 
tween the metals is really a combination between the molecules of 
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the lubricant with the molecules of the metallic surface ee 
believes it is possible that th olecule f liquid Ju t or 
those of a lubricating grease penetrate the metal for e con 
iderable distance and form on if irfaces a comparati thick 
film of a compound whic ibrical 

[n his estimation the unsaturated molecules of the Jul eem 
to attach themselves to the molecules of the metals the wet and 
orm skins capable of preventing the free olecules « pposing 
metallic surf from adhering If such be the ease it is re nable 
to suppose that friction coefficients betwee) h metallic skins 
would vary with the metals in contact ( vith the ture 

the oil Preliminary Report « municated to the Lubricant 
ind Lubrication Inquiry Committe he Department Ss tific 
and Industrial Research, Dee. 5, 1918. Not previou pu hed 
Abstracted through The Engine: 1. 131, no. 3395. J 21, 1921, 
p. 78, 1 fig., etA 
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he considet ( Dou | rmeqd eC « i 
mere mixture r inter iu t Lit { Hol 
ttributabl e inter I 
words, it completeiv and exactly fulfills our ical 
compound ind in the case of a fattv lubri ng ol m Or 
veniently be referred to for purposes of discu ( of 


ron, copper, cupro-tin, ete 
In this connection it is to be noted that COMMON soap Is 
by the union of fatty acids with sodium or potassium. Ti 


can, however, be replaced by various other metals 


rmed 
ie alkali 
Thus “soaps” 
formed by the union of fatty acids with iron, nickel, cobalt. zine. 
magnesium, aluminum, copper or mercury are 


possible, and are 
actually made and used for 


wide range of industrial purposes 
The suggested union of the oily molecules with the molecules of the 
contacting surfaces in a partially lubricated bearing is thus not a 
chemical absurdity so long as we confine ourselves to animal or 
vegetable oils. In the case of mineral lubricating oils. however, 
the nature of the suggested compound is less readily pictured, 
although it is possible, by means of Mr. Deeley’s theory, to pro- 
pound an explanation of the facts reported by Messrs. Wells and 
Southcombe—in support of their “germ” theory—regarding the 
addition of small quantities of free fatty acid to mineral lubricating 
oils which was described by them in a paper before the Society of 
Chemical Industry (Journal of the Society of Chemical Industry, 
cp. MECHANICAL ENGINEERING, June 1920, p. 356). 








266 MECHANICAL 


MACHINE PARTS (See also PUMPS) 
Locking Ratchet Device for Trolley-Car Brake Handle 


Tue Tuomas Parent Ratcnet Device. One of the important 
parts of equipment which have undergone no improvement since 
the horse-car days is the locking ratchet device at the bottom of the 
driver’s brake handle. The original method of kicking a dog or 
pawl into gear with the ratchet wheel at the bottom of the brake 
spindle is still universally employed. A new type of this device is 
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adapted to suit the double-spindle type brake gear largely used on 
various tramways. 

It is claimed that this brake ratchet enables the driver to apply 
his brakes more quickly and to “feel” the brakes better, thereby 
reducing the wear and cost of brake shoes and wheel tires, and also 
preventing skidding of wheels. In case of emergency the driver 
can devote his entire energies to applying the brake, without having 
to worry about engaging the ratchet dog and pawl with his foot, 
as at present. Since the ratchet wheel is held by four ratchet dogs 









































— Fic. 8 Tue THomas Patent Ratcuet 
DeEvIcE 








shown in Fig. 8. It consists of the usual ratchet wheel, keyed 
on to the brake spindle, but instead of the teeth being on the side 
or edge of the wheel as at present, they are on the top and are of the 
rack type. Engaging in this wheel is a four-tooth dog wheel or 
pawl, which is held in position by a coil spring surrounding the 
brake spindle, and prevented from rotating by projections which 
engage lugs on the inside of the casing. To apply the brake on a 
car fitted with this new device, it is only necessary to turn the brake 
in the “on” position. A foot pedal (almost flush with the floor) 
operates a fork, which lifts the four-toothed wheel or pawl free of the 
ratchet wheel, thereby allowing the brake gear to be released. 
This foot pedal can also be made to slide sideways instead of being 
pressed down. All this gear is encased in a dust-and-grease-tight 
box, which insures protection from dirt. This fitting can be 


or pawls instead of one, as at present, the risk of the brake gea' 
being released through wear is reduced. The foot pedal is pro- 
vided with a cover to prevent passengers treading on it, thus re 
leasing the brake gear when the car is at rest. The ratchet devic 
thus presents very marked advantages over the existing type and 
it is anticipated that it will be widely adopted for tramway hand 
brakes. In this connection the device illustrated, which was de- 
veloped in England, is of interest. (The Tramway and Railway 
World, vol. 49, no. 3, Jan. 13, 1921, pp. 25-26, 1 fig., d) 


There has been some decline in the use of vanadium in automo- 
bile steels, but experiments made with the metal in the production 
of high-grade non-ferrous alloys are reported to have been highly 
successful. 





- 
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MACHINE SHOP 
Evectrric River Hearers. During the war both in this country 

ind in Europe sf veral types of eleetric heaters were developed 

Such heaters work somewhat like 


electric resistance-welding 
machines and consist essentially of 


a static transformer furnishing 
1 heavy current at a low voltage (in America, 
und means for holding the rivets. The 
great rapidity, but in order that there 


5 and 2 2 volts 
heating takes place with 


may be no delay the machine 
Is designed wo take two of; three rivets at onee, so that there Is 
iwa 


vs at least one fully heated rivet ready for use. In some ways 


the three-rivet machine has an advantage over the two-rivet, 
sets of electrodes rivets can by placed and removed 


ire hot without having to Oy rate a switch, as the two 
rivets which remain in position insure that the cireuit is not actually 


since with three 
whe n the \ 


broken. 


In British machines plug switches are used to obtain the proper 


irrents for each size of rivet. With a little practice the operator 


soon acquires the knack of putting the plugs in the proper holes 
or the particular class of rivet to he heated It Is stated that steel 
rivets in. in diameter can easily be heated at the rate of 1000 
per hr. and in. diameter rivets at the rate of 600 pel hie 
Table 3 is of interest as showing the output and pows 
ABLE 3 OUTPUT AND POWER CONSUMPTION OF ELECTRI 
RIVET HEATER 
‘ 
| 
| ! 
/ 
‘ 


12, no. 492, Jan. 1921, pp. 23-24, 1 fig 


Hack-Sawing Machine of Novel Design 
New Hack-Sawinc MAcuHInt 


Description of a power | 
Ww recently placed 


} itn 


m the market by an English firm The 
achine is very heavy, having a weight of 5SO Ib. and is designed 
eut bars up to 6 in. In diameter. 

The cut takes place on the backward or draw stroke 


feed being 














G. 9 New Hack-Sawina MaAcuHINt 


GENERAL ARRANGEMENT SHOW 
ING METHOD oO} 


{ELIEVING SAW DuRING THE FORWARD, Non-( 
STROK!I 


UTTING 


flected by an adjustable weight carried on the top of the extended 
rm. On the forward, non-cutting stroke, the saw is relieved in a 
mewhat unusual manner. 





As seen in the arrangement, Fig. 9, 
ie extended arm B, on which the saw frame is carried, is suspended 
'y means of a roller chain from a spring-loaded drum A. Around 
portion of this drum a number of fine ratchet teeth are cut, 
vhich are alternately engaged and disengaged with a pivoted paw! 
en on the under side. During the forward, non-cutting stroke, 
he two members are engaged, consequently the drum is locked, 
the attached roller chain holding the extended arm stationary, 
ind the saw is clear of the work. At the end of the stroke the 
pawl is disengaged, which allows the drum to be turned sufficiently 
© lower the frame on to the work, when the cut is freely effected, 
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due to the weight mentioned. The alternate engaging and di 
engaging of the pawl is effected by mean 


crank driving shaft, which is in 


orn im mounted or th 


contact with a roller (not si 


} Wil 
earried in the rocker arm ¢ During the forward stroke t 
rocker arm is raised, and by reason of unequally weighted ends t] 
pawl, pivoted thereon, drops into engagement, thus locking tl 
drum and transferring the lifting to the saw frame As the 1 
arm is lowered at the end of the stroke, the outer « 
makes contact with the adjustable stop /, Fig. 9 I 
tilted clear and releases the drum. The drive rm 
tight and loose pulleys, which replace the usual dog 
clutel At the end of a cut the belt is tomatic 
n to the free pulle thu to} oe the } 
ver to the fre ley sick () gy thy 
to start the ne ! ed 
the lower end teh as the 7 
| dor iv 10 27, 1921 24 


MACHINE TOOLS 
British-Made Full-Automatic Screw Machine 


Tue “Empire” Ft \UTOMATIC SCREW MACcHIN Ly 











hic. 1 STocK-FEED MECHANISM OF THI kim i \UPrOMA ~ 
MACHINE 
the capacity. <A full description, however, cannot be given here, 


as the illustrations are not suitable for reproduction 


The stock-feed mechanism is shown in Fig. 10. The collet is 
of the push-to-close type, and is controlled by the usual fingers and 
coned sleeve. This is Oy rated by the bracket A, in turn con- 
trolled by the cams on the cam drum immediately below The 
feed fingers in the spindle are operated by the bracket /,, 
1s kept pressed toward the headstock by 
bracket carrier C. 


which 
a spring housed in the 
The stock-feed cam on the cam drum thus 
draws the feed fingers back over the stock against the spring in 
C, and the nut and lock nut can be set to control the extent of the 
return movement, and consequently the amount of stock fed; the 
adjustment of the nuts D can therefore be used in certain cases 
instead of a stop in the turret, leaving all six turret stations free 
for tools 

Very effective overrunning die and tap holders are supplied for 
use in the turret; in addition to releasing in the usual manner, a 
spring blade bears on the holder and prevents rotation during 
withdrawal of the tap or die when the machine is reversed 

The machine throughout is substantial in design, and the idle 
movements of the turret cross-slide and reversing clutch 


are very 
rapid, allowing very close setting. If the 


machine is cammed 
for dealing with one piece per camshaft revolution, two threading 
operations can be undertaken, in addition to forming, drilling and 
parting, but where fewer operations are required the camming 
can be arranged to give two pieces for each camshaft revolution. 
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The gear train between the camshaft worm drive and the feed 
shaft from the planetary gear allows of ten feed changes, so that 
with the standard turret slide cams supplied a 


great variety of 
work undertaken. 


straightforward, 
and all adjustments can be made without going to the rear of the 
machine. 


ean be Setting up is very 
By means of a double countershaft with cone pulleys, 
twelve spindle speeds are possible. 
The capacity is up to '/--in. stock, 
that can be turned is 1! 


1 


- In. 


and the maximum length 
in., although the maximum stock feed is 
A pump, ecapacious suds tray and sump are provided. 
The turret slide-cam drum has three T-slots, into which fit 
tenons turned out of the solid with the standard cams which are 
manufactured in ring form and afterward cut out as required. 
T-bolts secure the cams in the position desired, but the tenons take 
all side thrusts during operation and prevent the bolts from loosen- 


ne 
™ 
_ NOON | — 


O'O 























Fig. 11 Turret INDEXING MECHANISM OF THE “EmprrRe’ AUTOMATI 
MACHINE 
ing. The turret indexing mechanism is shown in Fig. 11, and the 


substantial proportions and bearing surfaces of the indexing pin 


will be noted; the pin and indexing bushes are hardened and 
ground. The turret is supported below by a ball-bearing thrust 
washer. The cross-slides are positively advanced by cam levers 


and standard cams secured to a cam disk immediately below; 
the front and rear slides are independent and are spring-returned. 
(Machinery (London), vol. 17, no. 4384, Jan. 20, 1921, pp. 492-493, 
5 figs., dA 


Large Form-Grinding Machine 


Bryant ForM-GRINDING Macutne, Ellsworth Sheldon. This 
machine is said to be capable of regularly grinding pieces 10 in. 
long and of any diameter up to 12 in., by feeding the wheel straight 
toward the center of the work with a traverse of only '/s in., and 
even this slight movement may be dispensed with, if necessary. 

The machine is a development of the “‘bar’” type, but the usual 
principle has been reversed. The bar carries the work and the 
wheel is mounted upon the bed in a stationary position. The 
wheel head when once set for the work in hand has no further 
movement until wheel wear makes it necessary to reset it. The 
movement of the work toward the wheel, the feed movement, is 
obtained by swinging the work carrier which is suspended from the 
bar. 

Not only are cylindrical pieces of work reduced sufficiently to 
remove irregularities and make them round and smooth, but 
work having several diameters is produced with almost equal 
facility, each piece being exactly like every other piece and finished 
in a matter of seconds as regards grinding time and to limits 
of accuracy.comparing favorably with other grinding methods. 

Fig. 12 shows the various movements of the machine. The 
work centers are carried in the frame AA suspended from the main 
bar B, which latter is the feature that gives to the Bryant type of 
machine its name. The center at the driving end does not revolve, 
nor has it any adjustment endwise, except as the whole frame is 
moved. The rear spindle, which is a sleeve, may be adjusted 
longitudinally for a distance of 12 in. to accommodate various 





lengths of work and, in whatever position it may be, is firmly 
clamped to the lower member of the frame AA, the latter corre- 
sponding to the cross-slide of other types of machine. 

An inner spindle, carrying the tail spindle, has a limited move- 
ment endwise for the purpose of mounting and demounting the 
work. This movement is controlled by the lever C through a 
spring-supported cam that holds the tail center strongly in place, 
while still allowing it to recede as the work expands under the in- 
fluence of the heat generated by the grinding operation. 

The bar B slides, and also turns, in adjustable bearings sup- 
ported by the frame of the machine. Telescoping sleeves upon the 
bar protect the bearings from dirt and particles of abrasive. End- 
wise movement of the bar, of course, causes a traversing movement 
of the work across the face of the wheel, and the swinging move- 
ment provides for feeding the work to the wheel 

The bracket D is permanently fastened to the base of the machine 
and carries the cross-feed and mechanism. The 
inner end of the cross-feed screw carries a hardened bearing shoe, 
upon which rides a bearing bar fastened to the carriage and held 
at all times in contact with the shoe by heavy counterweights. 
A pawl engaging with the ratchet F automatically turns the latter 
forward until it is disengaged by a shield that partly covers the 
ratchet wheel. A graduated dial enables the operator to set the 
shield to disengage 


sizing 


scTew 


the pawl at any predetermined point 

The machine is semi-automatic in its operation in so far as, 
after the work has been ground to a specified diameter, the wheel 
is automatically withdrawn from the cutting position. This 
action insures a very close duplication of size, as the grinding time 
of the wheel, after it has reached a positive stop, is exactly the same 

















Fic. 12.) Bryant Form-Grinping Macuine, Front View 


on every finished piece. That is to say, the leneth of time that the 
wheel is allowed to grind after reaching a positive stop for a set 
diameter is the same for each piece ground. 

Traversing movement is transmitted to the bar B by means of 
an eccentric near the upper end of a vertical shaft, to be seen at 
F. The eccentric straps are connected to the clamping collar G, 
which may be tightened upon the bar by a movement of the 
operator’s wrench upon the head of the clamping screw H. The 
squared projection upon which the crank wrench is shown in the 
picture is the end of a pinion shaft by means of which the operater 
may move the main bar by hand in either direction to any desired 
position, first loosening the clamping collar G. All wrench- 
operated parts of the machine are fitted by the one crank wrench. 

Fastened to the front of the carriage at P and held thereto by 
the three large hand-operated clamping screws to be seen under the 
carriage is a bar about 12 in. long, the inner profile of which is an 
exact replica of that of the piece to be ground. This piece is called 
the master bar and is produced by toolroom methods, for upon its 











APRIL, 1921 


accuracy depends the accuracy of the product. The machine has 

Actual diameter of the work 

as a whole is completely under control of the operator through the 
| | 


cross-feed screw and “IZiIng mechanism, but, if one diameter upon 


no control over relative diameters 


a stepped piece Is too large or too small in relation to other diameters 
upon the same piece, the fault is in t 


bar and must be 
no. , 


1? master 


eorrects | there. {mer can Vachin f vol 54. 
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POWER PLANTS 

NON-CONDENSING TURBINE PLANT OF THE WESTERN FEL1 
WORKS. In felt works there is a considerable demand for steam 
for drying and heating, and when the company located in Chicago) 
installed in the early part of 1920 two turbo-generators they made 
them non-condensing in order to satisfy the large and continuous 
demand for exhaust steam. 

The two turbo-generators have capacities of 500 and 300 kw., 
respectively, at SO per cent power factor, and supply three-phase 
H0-eycle cycle current at 220 volts. 

As practically all the exhaust steam is utilized, the water rates 
are not of great importance, but the guarantees are as follows 
when the machines are supplied with steam at 150 lb. pressure and 
100 deg superheat For the 500-kw. machine at one-half load, 
10 Ib., and for the full load of 500 kw., 37.1 Ib per kw-hr. For the 
53.9, 45.1 and 40.9 Ib. per 
Keb. 22, 1921, pp 


smaller machine the water rates are 
kw-hr., respectively Power, 


294-207, 4 figs., d 


vol. 53, no. &, 


NEW 
onjunction with 
erie, Pa., 


iperheated steam for be 


HAMMERMILL PLANT 


th 


Description of a plant operated in 
paper mill of the Hammermill Company, 
the most interesting feature of which is that it employs 


th prime-mover operation and 


manu- 


icturing pre 


There are four 509-hp. water-tube boilers, each built for 250 
gage pressure, though ordinarily operated at 235 Ib. gage and 
quipped with superheaters for raising the temperature of the 
m 150 deg. fahr. above that corresponding to the pressure 


Whenever possible these units are worked at 175 per cent of then 


ted capacity, which has been found to be the loading providing 
| 


the greatest overall economy 


In addition to superheated steam, saturated steam is also avail- 


for the operation of such auxiliaries as the stoker engines, 
imps, ete Power Plant Engineer ng, vol. 25. no. 4. Feb. 15 
21, pp 201-204, 6 figs... d 


PUMPS 
Formulas Dealing with Valves of Reciprocating Pumps 
INVESTIGATION O 


CENC}I rH 
Krauss, 


Automatic Pump VALVES AND THEIR 
OPERATION OF PUMPING MACHINERY. 


[N- 
ON 
D.E. 


ting pumps, 


Ludwig 

Notwithstanding the very extensive use of recipro- 
no sufficient information is available for such design 
valves as will prevent their knocking. It is with this in view 

t an investigation on the suction and pressure valves in pumps 

s recently undertaken in the machinery laboratory of the Tech- 

il High School in Dresden. 

The experimental pump took water either from a suction tank 
1m. (30.2 ft.) below the pump or from a well of a turbine in- 
tallation. 

The construction of the pump shown in the original article does 
hot represent anything unusual. It is a double-acting pump with 
in output of 120 cu. m. (4237 cu. ft.) per hr. at 75 r.p.m. and at 
t pressure head of 10 atmos. For test purposes it was rebuilt 
into a single-acting pump and so constructed that it was possible 
fo change the spring arrangement on the valve while the pump 
Was running and that the same amount of water could be handled 
at several speeds of the pump. This latter was achieved by using 
on the same piston rod pistons having diameters of 90, 118 and 140 
mm. (3.54, 4.36, 7.5 in.). 

, igs. 13 and 14 show the various valve-lift diagrams for the suc- 
tion and pressure valve in triple magnification. The indicator 
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drums were running at a uniform speed ind as their speed rota 
tion could be measured, the velocities of valve lifts could b sily 
derived from the diagrams. Two other figures in the original arti- 
cle give th pressure-difference diagrams for the pr ire valve 
and suction valve 

As regards the planning of the test, it was decided to determir 
the influence of such factors as agree in practice on the play of t 

ilve, on the degree of delivery through the valve and on the indi 
cated efficiency. The factors which were considered to br 
ble within wide limits were the delivery head, the volume of wate 
handled and the load on the valve 

To determine the play in the valve, suetion heads of 2, 4 and 6 
mm. of water were employed and water admitted under a pressure 


ol 2 45 


high is 


atmos. ; 


furthermore, the pressure head could be raised 
10 atmos 
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To determine the delivery, the volume of water handled 
varied from 10 to 115 eu. m. (353 to 4060 eu. ft per hr. | 
ing the speed of rotation of the pump from 25 to 150 rop ! 
then using four different pistons with areas of from 47.12 to IS5.S85 
<j. em. (7.2 to 28.6 sq. 
The data of the tests are presented int erical 
Ss curves 
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he following represents the main general conclusions arrived 
it from the results of the tests 
Opening and ¢ losing of the Valves In ut neral. it may be id that 


the valves have a tendency both to close and to open late \ 


valve does not open immediately after the closing of the opposité 


valve, but there is a lag which is greater in 
of the suction head, 


proportion to value 


the suction valve load and the speed 1 rot 


tion 

Knock at Opening of the Pressure Valve The strength of tl 
knock is determined by the timing of the opening ol th pressurt 
valve and also by the delay in the closing of the suction valve on 
the other hand, it is but little affected by the increase in load of 


the pressure valve and by increase in the pressure head as long as 
the f the pump is kept within normal limits. The 
knock is dec reased by the unloading of the suction valve, whereby 


operation ( 


the suction capacity of the pump is increased, and by lack of tight 
ness of the pressure valve. This is explained by the fact that afte: 
the closing of the suction valve a water-free space is formed un- 


der the pressure valve. 


As a result the water reaches the lowe: 
face of the pressure valve only a certain time after the reversal in 
the direction of the stroke, and does it with a blow, which, in the 
case of a pump running low, has a dull sound, and a poorly running 
pump a loud, hard, metallie sound. 

Knock at Closing of the Pressure Valve This knock is the louder 
the smaller the initial compression of the spring and the greater 
the maximum valve lift, but even with a large initial compression 
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of the spring and a slight valve lift it can be heard. It has not been 
found possible to locate a clearly defined point at which the pressure 
valve closes without a blow. Because of this, it is not possible to 
test the correctness of the Klein law, in accordance with which the 
product of the speed of rotation per unit of time times the maximum 
valve lift is a constant at the same valve load at the point where 
the closing of the valve takes place free of knock. 


Rmeay : 
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Pig. 15 VaRIaTiON oF Maximum VALVE LIFT witH Spreep or THE Pump 


AND LOAD ON THE VALVE 
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AND VOLUME OF WATER HANDLED PER UNIT OF TIME 


The knock at the closing of the suction valve was under the same 
conditions and a normal valve clearance always found lighter 
than the knock in the closing of a pressure valve of the same con- 
struction, a fact which could be determined both by listening and 
from the measurement of the velocity of the valve closing. 

Velocity (v.) of Valve Closing. This was determined from the 
curves of valve lift and it was found that at quiet running v, = 
80 mm. (3.14 in.) per sec.; at ordinary running v, = 100 to 120 
mm. (3.9 to 4.7 in.) and at noisy running v, is greater than 130 
mm. (5.1 in.) per sec. These values can of course vary with 
individual valves. 

The maximum lift Aas, is a function of the volume of water 
handled, the load on the valve, and the dimensions and design of 
the valve, but is entirely independent of the pressure head em- 
ployed. 

Apart from the violent oscillations in the suction valve when the 
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suction of the pump is poor, it is usual to make the maximum 
lift of both suction and pressure valves the same with the same 
spring load. If sufficient experimental information is available to 
determine the value of the coefficient of justification wp, then the 
maximum valve lift may be calculated with a precision sufficient 
for practical purposes from 


Or 


dil 


P 
al Gi 2a —— 
wel 29 fx 


handled inh 


second, | the length of the clearance in meters 


where Q is the volume of water cubie meters per 
, P the load on the 
valve in kilograms, and f the free valve-seat aren ¢ xpressed in square 
meters, 

It is impossible to express In a general manner the 


value for A, 


THNAXITMUIT 
wx for any given case, but it can be determined by ex- 
periment and in the original investigation a table is given. This 
table is not reproduced in the article from which this abstraet is 
made, By increasing the load on a valve the lift may be decreased 
This 
ean safely be done in the case of the pressure valve but not with 


simultaneously with the increase of the valve resistance 


the suction valve because it might produce in the suction valve 
loud knock at the instant of opening the pressure valve, and the 
irregular operation of the valve. 

In this connection the curves in Figs. 15, 16 and 17 are 
est, of which the first gives the values for the 


ol inter- 
maximum valve lift 
for a given speed of the pump in revolutions per minute and for 
valve loads varying from 6 to 100 kg., all other conditions being 
the same. The next figure gives the maximum valve lift at a given 


load for speeds of the pump varving from 50 to 150 r.p.m., and 
finally the last of the three gives the maximum valve lift at a given 
load for volumes of water equal to 27 and 55 cu. m pel hr., respec- 


tively. From this last figure it would appear that, all other con- 
ditions being equal, the valve lift is mainly determined by the vol- 
ume of water handled 

The second part of the article deals with various individual re- 
sults obtained from the tests and may be abstracted in an early 
issue if available. Zeitschrift des Vereines deutsche 
Ingenieure, 5, Jan. 29, 1921, pp. 116-122, 23 figs., etA 
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RAILWAY ENGINEERING (See Machine Shop) 
SHIPBUILDING (See also Machine Shop) 
Reaction Propulsion of Ships—The Hotchkiss System 


HypravLic Propu.sion or Snips. Hydraulic or reaction pro- 
pulsion of vessels, whether air or water craft, is an old idea and has 
been tried many times, though thus far never successfully. 

Reaction propulsion has certain advantages, the tirst being the 
relative simplicity of the propulsive equipment ard elimination 
of the propellor with its appendages, which means not only fewer 
parts but absence of a rapidly rotating element outside of the ship 
hull subject to fouling and breakage. The elimination of the pro- 
peller leads also to the reduction of vibration. To this is added 
the ease with which the motion of a hydraulically propelled boat 
may be reversed simply by deflecting the stream forward without 
even reversing the prime mover. This adds to the exse with which 
the vessel can be maneuvered and makes it possible to eliminate 
the rudder, another element outside of the ship hull subject to all 
kinds of untoward accidents. 

Finally, the thrust developed by the discharge of the stream of 
water is independent of the depth at which the stream is discharged, 
while the depth of immersion of a screw propeller greatly affects 
the thrust. From these considerations it follows that racing can- 
not occur in a hydraulically propelled boat. In addition, the depth 
of water in which the ship operates efficiently is limited solely 
by the draft of the hull and not by the draft required for the effi- 
cient working of the propeller. 

Among the disadvantages cited against hydraulic propellers the 
chief is lack of efficiency. Various causes have contributed to the 
lack of efficiency shown by the systems tried in the past. If we 
regard hydraulic propulsion as consisting simply of the use of an 
internal propeller, it is obvious in the first place that loss will occur 








sate 
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by virtue of the fact that the stream of water has to be brought to 
and discharged from the propeller through pipes and passages or 
orifices of some description. The frictional losses in such passages 
have no counterpart in the external propeller, for in this case the 
water is drawn from and discharged into the immediately surround- 
ing fluid. Again, in reaching and leaving the internal propeller, 
the water may in its flow be ealled upon to change its direction of 
movement to a considerable extent, with a consequent consider 
ble loss of energy. The water passages, too, may change in cros 
sectional area, and as a result loss will arise by the conversion 
pressure into velocity and velocity into pressure. 

Lately, however, st veral reaction propulsion systems have beet 
tried out. The Mélot system as applied to aircraft was described 
in MecHanicaL ENGIneeRING, April 1920, p. 234. The Hotchkiss 
ind the Gill systems have recently been tried out for water craft 

The Hotchkiss system was tried on a weldless steel launcl 
measuring 24 ft. in length overall and 6 ft. 3 in. in beam, with : 
draft of 1 ft. 5 in. on a displacement of two tons. The machinery 
propelling the vessel consisted of an 8-b.hp. motor coupled throug! 
reduction bevel gearing to two Hotchkiss pumps 

The general principle of the Hotchkiss system is illustrated in 
the diagram of one of the pumps given in Fig. 18. The pump 
onsists of a four-bladed impeller rotating within a cylindrical 

ising, in which are formed three openings, namely, one in thi 
lower half of each vertical side, and one in the lower portion of 
the periphery. In the diagram the two strips of the casing separ 
ting these three holes are represented having been cut out, so 
that the holes really form but one hol It will be convenient, 
The easing is consid- 


erably wider than th impeller hI] ides so that between the edges 


however, to re gard them as be ing in thre 


f the blades and the vertical walls of the casing there is a passage 
each side of considerable area 
In the diagram the movement of the boat is supposed to be toward 
the left. The impeller is driven in the direction of the arrow show! 
gainst it, and creates a vortex inside the casing. The water is 
lrawn into the casing in two streams through the two side holes 
Inside the casing these two streams converge, and finally beeom 


ne, which, passing centrally between the two entering branches 
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S Diagram or tHE Horcukiss Pump Usep ror Reaction Prort 
SION OF SHIPS 


ischarged sternward. The peculiar section which, according to 
\Ir. Hotchkiss, the discharge stream assumes will be noted It 
bles the discharge stream to puss between the entering streams 
thout touching them, while at the same time it fills up nearly 
the vacant space between them, on the assumption that the en- 
ering streams are circular or oval in section. 

The essential feature of the Hotchkiss system is thus the crea- 

n of a vortex that travels along with the vessel. The water is 

iwn directly into the vortex without the intermediation of 
ipes or conduits of any description, and, therefore, frictional 

sses are practically avoided. The relative momentum of the in- 
ming water, it is claimed, is not lost, but forms part of the momen- 

im of the discharge stream. 

The system is still in the experimental stages and no reliable 
‘ata as to efficiency are available. It is stated, however, that the 
oat developed 5.6 knots (9.46 ft. per sec.) with the engine run- 
ning at 950 revolutions and developing 7°/, b.hp. The speed of 
(lischarge of the stream from the pumps is calculated by Mr. 
Hotchkiss to be 16.4 ft. per sec. Calling these two speeds v and V, 
respectively, the slip is (V —v)/V, or 42.3 per cent. The jet 
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efficiency, in accordance with the usual formula, is 2 V 4 
or 73 per cent. Mr. Hotchkiss takes the efficiency of the pumps 
it OO per cent, so that the propulsive efficiency eon out at OHH r 


per ce nt 


Taking the efficiency of the engine at 75 per cent, the 
overall efficiency is thus 49.3 per cent Such an efficiency 
stated, would not be considered bad in a similar vessel propelle 
by screw , 

These figures, however, have not been checked by any reliabl 
outside authority and are cited merely because of the revival of 
interest in reaction propulsion (The Engineer, vol. 131. 
43398, Feb. 11, 1921, pp. 140-142, 3 figs., d 


SPECIAL MACHINERY 
Novel Rotor-Balancing Machine 


THe Martin Roror-BaLanctnc MAcHINI Description of a 

simple device for balancing rotary bodies—of particular interest 

because of its gr This latter is such that, fe 
malancing rotor of 10.000 kg.. a variation of 1 


kg-cm. can be easily discovered by sliding a weight of 1 kg. along 


eat sensitiveness 
example, when 
the bean This corresponds to a deviation of the center of gravity 
of the rotor in a horizontal direction off the axis of 0.005 mn 
ipproximately one fiftv-thousandth of an inch 

lhe same result is expressed in a different way, as follow 
When balancing a 10-ton Loelly rotor of 6 ft. diameter, an over 
weight of as little as 10 grams (one-third ounce) on its circumfer 
ence, or one-millionth part of the rotor’s weight, can be readil; 
detected 

Furthermore, the apparatus indicates the correct plan whic 


this overweight lies and in which its moment acts. These results 
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re obtained without rotation, as it is merely necessary to t 
the body to six or eight fixed positions and when actually balancing 
Because of this the method is not affects 
by the inertia of the body and the angle of lag cannot affect the 
results, 

The machine (Fig. 19) consists of two main portions arranged 
to support the shaft of the rotor to be balanced. At one end the 
shaft is hung in a universally jointed stirrup and at the other in a 
bearing which is mounted on the short arm of a steelyard lever 

Having placed the rotor to be balanced in the bearings, the mai: 
weight of the steelyard is adjusted so as to bring the arm into 
equilibrium. The rotor is then turned a few degrees and the arm 
again adjusted by moving the jockey weight, this adjustment being 
recorded. The rotor is then turned through another section, and 
the necessary adjustment again made by means of the jockey 
weight, and so the process is continued for a complete revolution 
The results are plotted to a horizontal base, and the sine curve 
obtained shows a maximum and minimum which indicate the 
points at which the center of gravity is farthest from, and nearest 
to, the supporting point of the balance. By multiplying the 
jockey weight by its displacement, a moment is derived from which 
the eccentricity of the center of gravity and the necessary correc+ 


no rotation takes place 
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tion are obtained. Table 4 gives some actual results that hay 
obtained with a large balance. 

On all built-up turbines, such as the Zoelly and Curtis types, 
first the shaft and then each disk put on is successively balanced 
the final balance obtained will then be without any disturbing 
couple, and many times more accurate than any result obtainable 
by other methods. In a drum-type turbine, such as the Parsons 
rotor, the overweight is taken out partly at each end in relation 
to the position of the center of gravity, the sum of this moment 
being equal to the total moment of overweight. 


» been 


Reduction-gea 
wheels can also be balanced by this machine, and for bodies which 
are of relatively large radial and small axial dimensions, a mandrel 


TABLE 4 RESULTS OBTAINED WITH A LARGE-SIZE MARTIN ROTOR 
BALANCING MACHINE 
Out-of-bal Weight re Correspond 
ance moment moved (de ing correc 


found pendent on tion of rotor 
Weight, kg-cm the radius c. of g., mm 
Turbine rotors balanced kg kg 
High-pressure rotor 2678 3.75 0.208 0.014 
Low-pressure rotor 5370 5.8 0.23 0.0108 
High-pressure rotor 6792 36 1.35 0 053 
Low-pressure rotor 9103 13.2 0.244 0.0145 
High-pressure rotor 6781 ry 0.8 0.032 
Low-pressure rotor 9216 34.1 0.695 0. O37 
High-pressure rotor 7200 10.8 1.391 0.015 
Low-pressure rotor 9203 58.0 1.1 0.064 


(in itself balanced) to take such parts can be used on the machine. 
The machine could also be used for 
(The Electrical Review, 


t figs., d) 


standardizing rotary parts. 
vol. 88, no. 2253, Jan. 28, 1921, pp. 101-102, 


STEAM ENGINEERING (See Power Plants) 
TESTS (See Engineering Materials 


CLASSIFICATION OF ARTICLES 

(Articles appearing in the Survey are classified as ¢ comparative; 

descriptive; e experimental; g general; h historical; m mathe- 
matical; p practical ; s statistical; ¢ theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not of the Society. The Editor will be 
pleased to receive inquiries for further information in connection 
with articles reported in the Survey. 


Professional Engineering Service Announcements 


One hundred and twenty engineers and engineering concerns ar 


now represent d in the Professional Engineering Service Section of 
MircHANICAL ENGINEERING (see pp. 106-112 of Advertising Sec 

This is a substantial increase over the number in the March 
and fifty per cent more than in February. Since the addition 
of a classified index to this section its usefulness to those in need of 


tion 


Issue, 


specialized engineering assistance has greatly increased; and users 
of cards are benefited accordingly. 

The classified index comprises approximately 150 headings, 
under which the users of professional cards are listed according 
to the lines in which they specialize. The card announcements 
appear on pages directly following, so that after a reader has se- 
lected one or more names from the classified index, he can easily 
find the corresponding cards giving more detailed information 
regarding the services offered. 

With the increase in size and completeness of the Professional 
Service Section it becomes more and more a clearing house for 
engineering service by experienced engineers who have specialized 
in different fields of activity. 


A new alloy patented in France and adapted specially to the 
manufacture of valves for internal-combustion engines, is composed 
of nickel, about 67 per cent; iron, 1 to 5 per cent; and copper, 28 
to 32 per cent. It is said to have the same coefficient of expansion 
as cast iron, to offer great resistance to the destructive action of 
the high temperatures to which the valves are subjected, and to be 
insensible to corrosion by the hot combustion gases. 
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LOCOMOTIVES AND LOCOMOTIVE 
TERMINALS 


Continued from page 258 


The trend in locomotive-terminal development is undoubtedly 
toward facilities for executing 


a greater and increasing variety 
of heavy repairs. 


In fact it is not bevond the range of possibilitie s 
to comprehend a development in locomotive terminals that will 
supersede many of the functions now belonging to the central 
erecting shop. 

B. P. Pees’. 
should be that of ground enough to permit an expansion of each 
unit at least 100 per cent over the original installations. Terminals 
in cities should be located out far enough from the region of ex- 
pensive real estate to secure enough land at 


One of the first considerations of a new terminal 


a reasonable price 
to allow for such a ratio of expansion; unless there are peculiar 
operating conditions which prevent. In a developing country, 
the demand on terminal facilities is doubled in 
to fifteen years. 


a period of ten 
Therefore such layouts as shown by the author,? 
while conveniently arranged for the present needs, may soon be 
outgrown. 

As a further provision for expansion, when the initial installation 
of a roundhouse includes less than a complete circle, no permanent 
buildings or tracks should be placed within the circle to be in the 
way of completing the roundhouse. 

The writer would suggest that in general the storehouse should 
be next to the roundhouse and centrally located with reference 
to the machine shop, blacksmith shop, and car department.  Effi- 
cient should be provided for handling stores from = cars 
to platform and building and also to the several shops. 

The back shop (locomotive repair shop) ts 
located at the back of the 
circumference of 


means 
most convenient 
roundhouse and about the center of the 
wall. It appear that a 
would be inconvenient for 


the outer 
shop located as in Fig. J machinists 
working on locomotives to get machine work done, especially met 
in the north roundhouse. 


would back 


The blacksmith shop should be handy to both the 


roundhouse 

and back shop as the work done in this shop is about equally 
divided between running or roundhouse repairs and back-shop 
repairs. 

On Western railroads running through distriets of bad water 
flue-repairing facilities demand much consider 

In one paragraph Mr. Rink mentions the use of off water 
from locomotives for filling boilers. Numerous tests ie in bad 
water districts have shown that blow-off water contains one | 
dred and fifty to five hundred grains of soluble salts per gallo 
or the equivalent of about a barrel of salt to a locomotive boiler 
full of water. These salts do not settle but ret in in solution 
at ordinary temperatures. Concentration of these salts in a boiler 
will cause the water to “prime” or ‘‘foam,”’ which is objectionabl 


except in emergency cases It 1s lar preferable to fill 
fresh water 
G. W. Rink, in his closure, spoke of the chart ment 


boilers with 


ioned in the 
discussion by Wm. Elmer, on which was recorded the rrequency 
with which a locomotive found its way into the shop and which 
indicated when a locomotive was ready to go back to the main 
shop for general repairs. This, he said, brought out the fact that 
most main shops were inadequate and that they could not keep 
up with the necessary repairs. Therefore he thought the round- 
houses ought to be helped as much as possible by providing them 
with as many facilities as could be afforded. 

He said that he preferred jib to overhead cranes for roundhouses 
as the overhead crane was not capable of serving several gangs 
of men working on different jobs. 

He pointed out that the loss of time in getting a locomotive 
into and out of a roundhouse was responsible for many makeshift 
repairs, as not enough time remained if the motive power were 
being used intensively. The train and engine must go whether 
the repair is made or not, unless the case is serious enough to war- 
rant taking the locomotive out of service. 


1 Engineer of Shop Extensions, Santa Fe System, Topeka, Kan. 
2? MECHANICAL ENGINEERING, January 1921, pp. 13 and 14. 
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Research Résumé of the Month 


A—ResEarcH RESULTS 
The 


e origin ol 


of Engineering Research is to 


information which has been completed. t 


purpose ol ‘this section rive 


research 


give a résumé of research results with formulas or curves where 
such mav be readil olVvel and to report results of non-extensive 
researches which in the opinion of the investigators do not wan 

& paper 

Ap \ \ SIM I Mae Mie} 
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det t Sa 1 
i t t that t 
tt . ‘ | 
‘ i vl r-dr 
I wd al eu “ | 
P t ‘ t} j 
it ver ¢ | The lef t i 
Phe report t t bet e1 
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me 1 Othe B » Mat j REPEA » STRESSES 
Cx RETE BeAmMs I Bureau of Standar is just red |] 
logic Paper 1S2 wl hn for ile | t! Superintendent of Document 
Washingt Il). ¢ at 15 its per It describes the re t 
tests mad te bean t in. | 6 i 1 cross-section, using a 
spa f S ft rr} ums were reinforced both top and bottom Phe 
load was ip lied at two points each 6 ir from the center of the spar 


' 
I 
rate of 17 cycles 


and at th per minute, each cycle including an up 
ward and downward application of load By means of a system of 
lever 1 dead weight used for load was multiplied ten times at the 
bea n | he l id rige rhe hanism was dri en thr ugh a ew ilking be in 
Four beams were tested to failure and a fifth beam was loaded through 
two million cycles, although the beam did not appear to approach 
failure 

Phe four beams on which the tests were mpleted failed by tensior 
in the steel The beam showing the highest stress withstood the 


The | 
was so small that failure in the steel would 
the observed low Other 
the tensile and compressive stresses must have 
failure 

All 


large 


smallest number of repetitions irgest number of repetitions 


not have been expected as 
than the of 
aused the e tenslo! 





stresses were factors intensity 


arly 
irred at sections where 
section of the beam It is 
these cracks was sufficient 


tension failures in reinforcing bars 


oct 
cracks extended entirely across the 
possible that in some cases the bending at 
to make the bending of the bar an important factor in causing failure 
The slipping of the bars and the resulting opening of the cracks must 
have increased this action rhe quality of steel used in the reinforce- 
vor, although this does not account for the small number of 


After 7000 eycles the slip in the end of the bar in one 


ment was | 
repetitions 


beam was less than 0.001 in This is less than the amount taken as 
the criterion for safe conditions of bond After 400,000 eycles the 
slip in the bar was so great that failure by slipping seemed imminent 
This investigation was undertaken for the Emergency Fleet Corpora 
tion in connection with the development of concrete ships Bureau of 
Standards, Washington, D. C Address Director 

ement and Other Building Materials Aft Pannic Actp IN CONCRETI 


The « 
Bulletin 
Ri « irch 


the subject 
Abrams, of the Structural Materia 


The Bulletin is a result of 


tannic acid on the strength of 
No. 7, by Prof. Duff A. 
Laboratory Institute 


eoncrete 


Lewis 


four vears’ investigation to determine the effect of organic impuritic 
i d Natural sands could not be used for a quantitative anal 
und rere es were prepared in which known quantit fo 
impurities were present by the addition of tannic acid The amount 
of tanni cid varied up to 0.40 per cent of the aggregate by weight 
Cx re tests were made on 3-in. by 6-in. concrete cylinders with 
Various mixes ranging from 1: 5 to 1 2 he size of the aggr ate 
varied from a fine sand to in Tests were made at ages of 7 days 
2S d >} months, 1 vear and 2 years, the series including 2000 test 
rhe f wing conclusions were derived 


were comparable with the effects produced with natural 


ontaining organic matter. 
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Vet 


Pet 


Pet 
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I). ¢ Ad Director 
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the Bur Mines was intended t letermine tl list f 
sulphur j ur nization of ¢ y retort Che ex rir t t 
f thre first, t determi t! il } | th i h 
iniform charges f 300 Il it different temperature 1 se | to 
study the effect of varving the ze of the rg 1 hird to 
determine the effect of spraying the ¢ mal with milk m I 
charg The article describi: this research is giver the Gas 
Age fr eb. 10, 1921, and gives curves showing the rate i gas pr 
duction, the effect of temperature on sulphureted hydrogen and sulphur 
iriation, the variation of organic sulphur with the charge, the ia 
tion of carbon disulphide and organic sulphur, the effect irbon 
disulphide, the effect of spraying the coal with lime, the effect of the 


Phe 


low 


and the variation of the sulphur 
be reduced by 


charge 
the 
' 


the 


show that 


ize ot experiments 


sulphur in the gas may temperatures, 


the use of larger charges und the praving ol milk of lime over the 
coal 

hanic General Al-21 REPEATED STRESSES IN CONCRETE BEAMS 
See Cement and Other Building Materials A5—21 

allurgy and Metallography A9-21! Merat Arc Wetps See W } 
Al-21 

oleum, Asphalt and Wood Product 12-21 PROPERTIES OF ¢ 

Oi_ts. The Bureau of Mines has issued report No. 2202 on the Prop 
erties ot vi ical Crude Oils from the Kastern Produc ing Field f the 
United States, by I W Dear Bureau of Mine Washington, D. C 


Address Director 


leum, Asphalt and Wood Products A3-21 Lignter Hy CA 7 
Che Bureau of Mines has recent! sued Bulletin 162, | LN. W ls 
worth, on the Removal of Lighter Hydrocarbons from Petr ! 
Continuous Distillation This bulletin contai lrawin ! 
tailed cd riptior of apparatus and equipment I 1clitic | 
pages I ‘ Ll table showil trious data fro the p ' } 
19 plate lraw sof apparatus and 45 figure Burea NI 
Wash t a, 4 Address Direct 
k nee Vateria \ Re ps 
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} t | renew f t ' 

‘ 1 « nateri i i ld f 


re W letermined by tests form the subject of a paper 1 in 
P I 15, 1921, by O. H. Ese lz, of the West I tris 
& Ma eturing Company The paper shows the d rent ' 
which the metal of the weld was applied and tested, includi th n 
of specimens used and the appearance of broke ! m ler 
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tension, compression, bending and impact. The article gives micro- 
photographs. The investigation shows that properties of metals 
leposited from bare electrodes are dependent on the direction of stress 
lative to the direction of depositing the metal in the weld and also 


rel 
n the procedure during deposition The greatest resistance occurs 


when the load is applied parallel to the direction of layer deposition 
ind least when applied perpendicular to the layers. The strength 
of the weld in mild-steel plates was almost as great as the strength of 
the plate with high-carbon steel, which amounted to 70 


per cent of the 


strengt! 


1 of the pl ite, The test showed that the strength of the weld 
with the same metal used for the are pencil depends on the surfaces 
welded together, the weld absorbing from the parent metal certain 


materials which give it additional strength 
rhe presence of small quantities of iron oxide 
ippear to greatly 


ind nitride does not 
| effect the properties of the metal when stressed bys 
static load, although under repeated load and in impact testing these 
substances affect the strength. The field of alloy 
covered electrodes shows development possibilities 


bare electrodes and 


Wood Products A2-21. Smoke MAKING FoR TESTING CIRCULATION IN 
KILNS Pechnical Notes 127 of the Forest Products Laboratory gives 
i device for making smoke to be used for testing circulation in kilns 


Chis can be used for testing circulation in 
two bottles held in a frame, one filled with ammonia, the other with 
hydrochloric Air is into the hydrochloric acid bottle 
through a tube in the cork above the level of the acid Another bent 
tube leads from this cork into the open end of the bottle 
This app be carried on a handle without 
Forest Products Madison, Wis Address 
Wood Products A3-21. STRENGTH OF WoopEN Boxes 
of wood greatly affects strength of the box. Within 


inv space It consists of 


acid blown 


NMmonia 


iratus may danger of fire 
Director 


Moisture content 


Laboratory, 


a week of manu- 


facture a box made from green lumber is greatly reduced in strength 
As the wood dries the nails lose their grip. After one year boxes 
from green lumber proved to be '/s as strong as similar boxes tested 
it time of manufacture. Forest Products Laboratory Madison 
Wis. Address Director. 

Wood Products Ai—21. PLYWoop. Wood has a tensile strength in the 


direction parallel to the grain which is 20 times higher than the strength 
perpendicular to the grain. The shearing strength across the grain is 
much greater than that parallel to the grain. Wood shrinks a greater 
amount across the grain than with the grain. For the above reasons 
plywood is used to make a stronger product for the same weight. 
The desire is to obtain material which has an equality of properties 
in two directions. It has been shown that an increase in the number 
of plies results in the decrease of the tensile and bending strength, 
parallel to the grain but increases these at right angles to the grain. 
Hence when the strength should be equal in two directions a great 
number of plies should be employed. A large number of plies in- 
creases the resistance to splitting from screws and bolts. U.S. Forest 
Products Laboratory, Madison, Wis. Address Director. 
B—RESEARCH IN PROGRESS 

The purpose of this section of Engineering Research is to bring 
together those who are working on the same problem for coépera- 
tion or conference, to prevent unnecessary duplication of work 
and to inform the profession of the investigators who are engaged 
‘upon research problems. The addresses of these 
are given for the purpose of correspondence. 


investigators 


Apparatus and Instruments 
Electric Purposes. 
Mechanical 
Morris. 

Electric Power B1—21. Sxy-Line Casies. A method for calculating sky- 
line cables is the subject of a bulletin in preparation by 8. H. Ander- 
son, of the Engineering Experiment Station, University of Washing- 
ton, Seattle, Wash. 

Electric Power B2-21. CurRreENT SuppREsSSION. Current suppression by 
means of parallel resonance is the subject of a bulletin in preparation 
by H. G. Cordes, of the Engineering Experiment Station, University 
of Washington, Seattle, Wash. 

Foundry Materials and Processes Bi1-—21. FactnGc Sanps 
Experiments on Facing Sands for Molds to Reduce Chill and Eliminats 
Searching Influence of the Metal. University of Pennsylvania, De- 
partment of Mechanical Engineering, Philadelphia, Pa. Address 
Prof. J. J. Morris. 

Heat B1-21. Heat Transrer. A study is being made by Mr. Christian 
Gierloff of Trondhjem, Norway, on the heat losses through building 
materials similar to the work which is being done at the University of 
Saskatchewan by the construction of small cubic houses of different 
wall construction which are heated by electric means. 

Hydraulics B1-21. Hyprauric Formuxuas, The rationalizing of hydraulic 
formulas is the subject of a bulletin by C. W. Harris, of the Engineering 
Experiment Station, University of Washington, Seattle, Wash. 


B2-21. MitcromMerers 
University of Pennsylvania, 


Philadelphia, Pa. 


Micrometers for 
Department of 
Address Prof. J J 


Engineering, 


Equipment, 


Machine Design B1-21. Vicrrota Device. Repeating Device for 
Victrola Records. University of Pennsylvania, Department of Me- 
chanical Engineering, Philadelphia, Pa. Address Prof. J. J. Morris 


Machine Tools B2-21. Muvutiepite Diz. Multiple Die for Thread Cutting. 
University of Pennsylvania, Department of Mechanical Engineering, 
Philadelphia, Pa. Address Prof. J. J. Morris. 

Welding B1-21. Evecrric Weuprtnc is the subject of a bulletin in prepara- 


ENGINEERING Vou, 


tion by Addison G. Bissell, of the Engineering 
University of Washington, S« ittle, Wash. 

ul Products B1-21 Moror-Truck LOGGING i 
in preparation by F. Malcolm Knapp, of 
ton, Seattle, Wash 


Experiment Station’ 


W the subject of a bulletin 
the University of Washir 


C--Researcu Prospiems 


The purpose of this section of Engineering Research is to bring 
together persons who desire coéperation in research work or to 
bring together those who have problems and no 
those who are equipped to carry on research. 


equipment with 
It is hoped that 


those desiring coéperation or aid will state problems 


t 
tion in this section. 


Heat Cl-21. Surpernt 


Vetallograp! Cy 


i 


or publica 


ATED STEAM ON ( 


Vetallurgy and Metallography C1l-21. Casr Tron witn Superueatrep 
Sream. It is desired to obtain references and results on the subject 
of the action of superheated steam on cast iron Addr R. Z 
Hopkins, Hudson Motor Car Company, Detroit, Mic 


1) 


RESEARCH EQUIPMENT 


The purpose of this section of Engineering Research is to 


concise form notes regarding the equipment of laboratories 


vive 
Ih lor 
mutual information and for the purpose of informing the profession 
of the equipment in various laboratories so that persons desiring 
special investigations may know where such work may be done 


| RESEARCH PERSONNE! 


The purpose of this section of ingineering Research is to give 
notes of a personal nature regarding 


the personnel of various 
laboratories, 


methods of procedure for 


commercial work or notes 
regarding the conduct ol Various laboratories 
T. Poole Maynard E1-21. WL. FE. Mallory, V. R. Waite and J. T. Nash are 
issociated with Dr. T. Poole Maynard in geological and industrial 
engineering at Atlanta, Ga. Mr. Mallory is devoting his time to 
mechanical and chemical engineering, Mr. Waite to mining 


Mr 


Nash to civil and drainage engineering and Dr. Maynard to geolo 


‘ 
The recent work of these gentlemen has been the investigation of 
methods of producing potash from Georgia potash slates After 
laboratory investigations a plant was put into operation resulting 


in the production of 1000 tons of potash by treatment in a rot 


kiln, resulting in the recovery of about 9S per cent potash an 


ary 
1 definitely 
establishing the commercial feasibility of this process 
Other the 
American the 
be prepared, 
This group of engineers Is prepared to make geok 


Investigations 
in manufacturing 
simple technical control 


ire being earried on for 


industries by 


ipplication of 
clays application 
uniform products can 
erie investiga 


il 
ind plants 


tions and to care for mining and chemical yperations and 
to furnish advice to manufacturers 
Address T. Poole Maynard, Ph.D., Atlanta, Ga 
University of Washington E1-21. The Engineering Experiment Station 
of the University of Washington at Seattle, Wash. has issued to date 
the following 11 bulletins, which may be purchased at various prices 


varying from 25 cents to SO cents on application to the Direetor 
Experiment Station 

1 Creosoted Wood-Stave Pipe and Its Effects upon 
2 Ore Resources of the Northwest 

3 Industrial Survey of Seattle 

} 


Vater 


Mining and Metalliferous Mineral 
» Electrometallurgical and 
ton 
6} Ornamental Concrete Lamp Posts 
7 Multiplex Radio Telegraphy 
S Voltage Wave Analysis 
9 Coking Industry of the Pacifie Northwest 
10 Compressed Spruce Pulleys 
11 Linear-Sinoidal Oscillations 


Resources of Washingtor 
Electrochemical Indust *y f Washing 


ind Pelephony 


I’ — BIBLIOGRAPHIES 


The purpose of this section of Engineering Research is to inform 
the profession of bibliographies which have been prepared. In 
general this work is done at the expense of the Society. Exten 
tesearch Com 

All bibliographies are loaned for a period of one month 
Additional copies are available, however, for periods of 
two weeks to members of the A.S.M.E. or to others recommended 
by members of the A.S.M.E, 
in the offices of the Society. 


sive bibliographies require the approval of the 
mittee. 
only. 


These bibliographies are on file 


Cement and Other Build ng 
IMPURITIES 


Vaterials 
CONCRETE. A 


F1-21. Tue Errect 
bibliography of one 


ORGANI 
17 


OF 


page 


ON giving 


references to the effect of organic impurities when mixed with concrete 


York. 


Address A.S.M.E., 29 West 39th St., 


New 








CORRESPONDENCE 


ee to the Correspondence Department of MEcHANICAL ENGINEERING are solicited. Contributions 


particularly welcomed are discussions of papers published 


in this Journal, brief articles of current interest to mechani- 


cal engineers, or suggestions from members of The American Society of Mechanical Engineers as to a better conduct 
of A.S.M.E. affairs. 


The Engineer Not a Good Mixer 


Po rue Eeprrot 
The engineer's training and duties, which eall for sustained 
i concentration, conspire to make him seem uninteresting 
r out of his element when not talking shop. Except in large 
i¢ v hii ipport engineers’ clubs and similar organizations 
finds himself more or less out of human touch even with hi 
rote | brethrer (\s a result of these circumstances the 
FINE! ipt to develop a manner of reserve which not o1 
not w esome but 1 lrag on his greater worth both to himese 
ad te 
How to counteract this manner and induce the spreading of a 
wicle ( I Ship isas ibject whi hmav we \] deserve the earnest 
onsideration of our. organization Anvthing that facilitates 
the spirit of fellowship and better understanding cannot fal, 


in the writ 


rs estimation, to stimulate progressive thought and 


tion in our ranks Orro H. L. Wernickt 


The Position of the Engineer in Industry 


To THE Fprror 


] 


Such address« = 94s those delivered recentiv to engineers by Mr 


Hoover, Ma 
the fact tha 
me a unl 
f industry 
pproval of 


jor Miller, and Mr. Gompers, have brought out clearly 


t the position of the engineer in industry has really be- 


jue one. While enjoying the confidence of the owner 
he has overcome some of the prejudices and gained the 


organized labor This re¢ ognition of the growling place 


the engineer in industry by both the owner and the worker not 


nly opens 
ponsibility 
Now that 


s world : 


a wider field for him, but involves also a twofold re- 


we are surrounded by changed conditions in the busi- 
ind with a definite reaction setting in against organized 


ior, how much of a modification will be found in the attitude of 


e enginec 


ring profession, and will the newly acquired responsi- 


ity fade into the background? Obviously the changed attitude 
labor, prompted largely by the fear of discharge, while enabling 


owner to obtain a greater per capita output and more favorable 


nceessions, 


re al coo} 


ver induce 


contains little of constructive value to the furtherance 
ration. Will not the times directly ahead of us offer 
ements and greater difficulties for these efforts to create 


asis for real understanding? 


The writ 
gineer t 
re com 


chinists’ 


er recalls about ten years ago when the efforts of the 
» introduce scientific management into the industries 
ig to the attention of the general public, that certain 
trade unions caused a cartoon to be circulated which 


is Intended to arouse the worker against the efficiency movement 


shops. 


The central figure in the picture was an extremely busy 


chine operator who frantically and literally spread himself be- 


veen two 


machines. He was flanked on each side by an inquisi- 


ve time-study artist, while in large letters referring to the seat of 
reasoning powers was the caption “solid ivory.’ While this 


me view 


‘s ample 


may yet be had generally by workers, there is neverthe- 
evidence that the engineer’s efforts have convinced 


iny of the labor leaders of their value. But now with conditions 


tightening 


up there are many instances of cuts in the worker's 


earnings without due regard to the smaller drop in living costs. 


These cire 


umstances are quite likely to cause the worker to feel 


that somehow the efforts of the engineer have made it possible for 
the employer to get more out of him and at a lower cost. 


Qn the other i he emplover has recent yr lence of 
OPpositlo tO i enginee! attempts in tl Cau rmon 
Phe recent attack upon Mr. Hoover by a Chicago manufacturer 
maper, conde ing ! conterence vit la or leaders e ] 
point An article in the curre: bet promuine lustri 

| } \ at | rr hie 

PiiZirn l! cf tie CK ¢ ippre { 
el rt ! eto ere ( shop a Cl ad g e er | ‘ ( ni 

repres¢ tatl The ( re cle iV i ( I ! in 
expected the present industrial conditior ntinue 

No one wl t al] , r with tl na { } 

l tril with the . ( 
( t t the ¢ rineer in Industry during } perl / fy 1x] 
t Ist pas ed But now with der r t in 
' ’ ' . ; 

the resulting clamor from both sides to deprive the engineer o!? 
+} 1, + ] , } 

eC aaVual iges already gained which would aid him in increasing 


he “field of common interest” referred to by Mr. Hoover? Surely 
it is possible to determine a definite attitude toward such matters 
s, employee education and representation and col- 
lective bargaining, all of which have a vital relaton to the estab- 
lishment of a basis of understanding. Will it be frankness or se- 
crecy, enlightenment or ignorance, mutual interest or suspicion and 
distrust, which will dominate our industries? On the outspoken 
opinion of the engineering profession and the attitude with whicb 
this question is met, much will depend 

It is of course recognized that there are many things to be settled 
in the proper development of rational industrial relations, but the 
basic facts can be recognized and adhered to, in spite of the reaction 
felt and expressed in many quarters. The training of the engineer 
and his habit of thought in basing judgment on facts and figures 
can be best put to use now when the extremists on both sides are 
attempting to undo a work of real constructive valu As one 
writer has expressed it, “They who have a big message for an anxious 
nation are the engineers and production experts, who are able t 
see that industry has a human as well as a material side.” 

GILBERT R. Haicu 
Lansing, Mich 


Endorses Idea of Engineers’ Official Directory 


To THE EprIror 

I am of the opinion that an official biographical directory cf the 
members of the four national engineering societies would supply 

real need I have often had to obtain information regarding 
the professional careers of various engineers with whom I was not 
personally acquainted, and have had much trouble and incon- 
venience in obtaining it. It occurs to me that some such publica- 
tion as you suggest on page 30 of MEcHANICAL ENGINEERING 
for March, pre pared by the societies themselves, working in « oopera- 
tion, might replace their year books once every five or ten years 

The last edition of Who’s Who in America contains 23,000 
names and is sold to subscribers for $6.50. Making allowance 
for duplicates, I Suppose there would be less than 50,000 names 
in a Who’s Who Among Engineers. With the edition twice as 
large as that for Who’s Who in America, the total price, it seems 
to me, should not exceed $10, and might be materially less 

The societies already have a large amount of the necessary 
biographical information and competent editorial staffs to pre pare 
it. If the matter is begun now, probably the first edition could 
not be issued before 1925. I should think that in that same year 
these societies could omit issuing their annual year books, the 
saving from which could be applied to this new publication. There 
would undoubtedly be a large sale from such a volume to libraries, 
advertisers and commercial interests 
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I sincerely hope the project can be carried through, not only 
for the convenience to the members of the engineering profession, 
but also for the legitimate publicity that it would bring to the 
general public regarding the work and lives of engineers. 

S. M. Woopwarp 
lowa. 


lowa City, 


The Monotony of Repetitive Production Methods 


To THE Eprror: 


I do not believe that Dr. Moss’s comment in the March issue of 
MercHANICAL ENGINEERING on the monotony of repetitive pro- 
There are un- 
questionably operators, men who are past middle life, who wel- 
come the monotony of repetitive work on account of the fact that 
they 
factorily, and also on account of the tendency to resist any sort of 
change that is found among older men. 


due ion methods is quite comprehensive enough. 


are sure they can perform these accustomed duties satis- 
Any shop foreman has 
had numbers of instances of this sort in his experience —men who 
have done one thing so long that, if put on something no harder 
Lack of self- 
confidence holds many men of all ages and degrees of mentality 
to those things that they are sure of. It is not that they do not 
like variety, but they are afraid of it. 

There is another type of men both young and old who are found 
to In this group might be included the heavy, 
unimaginative types, the nerveless, stolid immigrants, the Man- 
with-the-Hoe types, and the youths who frequently make good 
operatives but are incapable of further advancement. The fact 
of the matter is that under present production methods this type of 
They not uneasy 
or dissatisfied unless stirred up by some one whose business it is 
to do it. An ambitious, active-minded man if held to 
monotonous work either gets out of it as soon as possible or frets 
over it, which means a dissatisfied workman, and this may mean 
all kinds of trouble. 

If Dr. Moss desires to secure evidence of the fact that there are 
certain types of men who do not prefer monotony of work, let 
him go into the toolroom of his shop and ask each of the tool- 
makers——die sinkers excepted—if he would rather run a_nut- 
tapping machine or a semi-automatic screw slotter at the same pay 
as he is receiving as a toolmaker. And I may be doing the die 
sinkers an injustice at that. 


but new, they go to pieces on the strange work. 


resist change. 


man is entirely acceptable to employers. are 


down 


L. L. THwina. 
Columbus, Ohio. 


Development of Power from Wave Action 
To THE Eprror: 

During the summer of 1919 while residing at Oswego, N. Y., the 
writer made frequent trips along the southern shore of Lake Ontario, 
where in many places the outcropping rock forms a series of ledges 
or shelves against which there is often rather vigorous wave action. 

In favorable locations the water, after striking these rocks, would 
be thrown fifteen to twenty feet in the air. After watching this 
display on several occasions the writer conceived the idea that if 
the waves were allowed to enter a funnel-shaped vessel and brought 
to rest therein, a considerable pressure might be developed at the 
smaller end; and that this pressure, if means were afforded, might 
be used to discharge water against a considerable static head. 
At the particular point investigated the farm land extended down 
to the water’s edge so that excellent use could be made of the 
water for irrigation. The idea in that case seemed such a practical 
one that a crude funnel was constructed out of some old sheet 
iron and anchored with stones. This gave surprisingly good re- 
sults and seemed to indicate that a more elaborate structure might 
be justified. To make the scheme more practical, a check valve 
might be added in the pipe leading from the small end of the funnel 
and an elevated storage tank provided to receive the water if re- 
quired. It was planned to construct an experimental wave pump 
and place it in operation the following summer, but in the meantime 
the writer moved from Oswego and the matter was dropped. 

It was estimated that in two or three days out of each week 
sufficient wave action was developed to operate the pump, while it 
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often went several weeks without rain. The writer has already 
considered the possibility of using such a pump to elevate a large 
quantity of water to a height of four or five feet and allowing this 
water to flow through a small hydraulic ram and lift a portion of 
itself to a height of 50 or 60 feet or possibly more. Its limited times 
of operation might be a serious disadvantage, but on the other hand 
it might be entirely practical in some cases. 
he 


hopes that this account may be the means of encouraging some one 


It would certainly 
an interesting and inexpensive arrangement and the writer 


to undertake the construction of such a wave pump 
ALLEN IF 


SHERZER 
Ann Arbor, Mich. 


Calibration of 


of 


Nozzles for the Measurement 
Air Flowing into a Vacuum 
To vHE Epiror: 
The tests summarized in Wm. L. De Baufre’s the 
Calibration of Nozzles for the Measurement of Air Flowing into a 
Vacuum, which appeared in the November issue of MECHANICAI 


I; NGINEERING, page 607, appear to the writer to be the most 
accurate air 


pyiper On 


measurements ever made. He was surprised, how- 


ever, after reading the description of the theory and elaborate 


eare taken with the tests, to find such great variations in the 
“average percentage weight-flow efficiencies’ as those given in 
Column 6 of Table 2. This great variation disappears if the 


“eoeflicient of discharge’’ 
is worked out. 
Applying the formula! Q 0.001042 Q/d*, where Q 


instead of the “weight-flow efficiency” 


coefhicient 


of discharge, (J capacity ol the nozzle in Ib. pel hr. and d 
diameter of the nozzle in inches, to the fourth column of Table 1, 
the following values are obtained for the coefficient of discharge 
for the 20 nozzles 
Nozzle Values Nozzle \ ilues Nozzle Values 

l 0.971 S 0.9715 15 0.9712 

2 0.971 qg 0.9722 16 0.9712 

3 0.972 10 0.971 17 0.891 

i 0.9725 11 0.971 1s 0.972 

5 0.971 12 0.9715 19 0.971 

6 0.9715 13 0.9715 20 0.9715 

{ 0.9725 14 0.9715 


The amazing consistency of these values, except in the case 
of nozzle No. 17, shows the excellence of Mr. De 
mental work. 


Leighton Buzzard, England. 


Suufre’s experi- 


Joun HopGson. 


Requirements of an Industrial Appraisal 
To THE Eprror: 

We have read with interest Mr. James A. Brown's letter on 
Appraisal Principles Applied to Industrial Properties, which ap- 
peared in the March issue of MECHANICAL ENGINEERING 

During a lengthy experience as industrial engineers and account- 
ants we have often been shown appraisals, supposedly to assist 
us in our work. Without being unduly critical, we must confess 
we have been struck by the variety of opinions among appraisal 
engineers as to the values to be presented and the manner of pre- 
sentation. Certainly, they cannot all be right. There 
be one best form for maximum applied usefulness. Let us 
if we can find it. (We speak particularly of industrial appraisals, 
having no intention at present of contributing to the contro- 
versies raging about the evaluation of public utilities 

Mr. Brown states very succinctly eleven principal uses of ap- 
praisals, whether industrial or public utility, including: (1) Rate 
setting, (2) depreciation charges, (3) taxes, (4) insurance, and (5) 
financial arrangements. Let us add one more: (6) 
tribution for manufacturing-cost determination. 

Passing by, for the present, special appraisals for sale, stock issue, 
loans, ete., it may be interesting to many readers of MECHANICAL 
I;NGINEERING for us to recapitulate briefly the requirements which, 
according to our observation, an industrial appraisal should meet. 
1 Derived from Eq. 27 of Hodgson’s paper on the Commercial Metering 
of Air, Gas and Steam, Proc. Inst. C. E., vol. eciv, part 2. 


must 


see 


Burden dis- 
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We have found that the chief need in most plants is for an 
appraisal which will tell the operator just where he is at: ie., a 
descriptive detailing of each piece of real property and equipment, 


with its origin, date, original cost in place, rate of depreciat on and 


present condition The appraisal schedules should present all 
these, so that each item may later be transcribed on a card, thus 
A schedul 
should inelude only one class of equipment, as buildings, machines, 
much as such items would be classified in the ledger 
\ total replacement value for each 
Moreover, each schedule should be paragraphed and 
subtotaled by manufacturing departments, buildings and floors. 


initiating a flexible and permanent equipment record 


shafting, ete 


accounts. schedule should 


ce given 

Total values should be SUMMIMNATIZ “l Ith three Wiyvs by se hedules 
(or ledger accounts by departments 
rated 
The 


ment values 


building space being pro- 
and values 


course, present Invested capital 


1 


these non-insurable 


the last 


among and by insurable 


tirst two, ol replace- 


equipment is already numbered, 
uld bn 


<chedules with their location 


a system of identifying 
used and key drawings made, linking the items 


in the plant 


Now, an appraisal so detailed and so arranged, with all valu 
based primarily upon original investment, supplemented by general 
eplacement Costs, will serve all the forementioned purposes 


For it will 


nining net 


set forth the present state of invested capital for deter 


the | depreciation ol enact 


nad the 


earnings amount of 


f equipment; the insurable values amount of inves 


ment in each manufacturing department 
Then, too, as a basis for financial statements, such an appraisal 
ould carry far greater conviction tl mere generalized esti 


mate of operating wort 
Moreover it 


( ipital - 


Is CCOnOMK illv stable be ed is if is upon vested 
the « 
Department anda 


for example, is omputation of excess profits tax 
wrongly 
| pon 
superstructure demanded by 
hifting dollar values and the like; but in itself it is like a bank 


account, which reflects money paid in for years, with corresponding 


Treasury rightly or 


by the v 


by ruling of the 
of public-utilities rates rious rate-setting bodies 


it may be erected any temporary 


withdrawals Interest is paid on the balance in dollars, whether 
worth or a hundred 


MorGan G 


these will buv forty cents’ 
FARRELI 
New York, N. ¥ 


The Latin-American Situation Regarding 
Weights and Measures 


To THE Eprrot 

Carrying out the policy of the Society in encouraging discussion 
of papers presented at its meetings, | give below certain informa- 
tion recently secured relating to weights and measures in use in 


Latin-American countries and which corroborates that in a 


papel 
ven two vears ago before the Society 
Persistent statements, unaccompanied by facts, have been 
xtensively circulated throughout the United States, tending to 


ntrovert the paper in question. 
Several vears ago the results of an investigation of the conditions 
Latin America wer 
Committee on Weights 


orade r to 


weights and measures existing in 
the attention of the A.S.M.1 
This investigation had 
as to what weights and 
din South American countries, as to how far compulsory metric 


vyarding 
ught to 
d Measures 


been made in 


n information measures were being 
vislation had been effective in supplanting existing systems, and 
to what degree had attempt to 


ke the change to the metric system 


confusion resulted from an 

rhe sources from which they were received, as well as the repre- 
entative character of those making reply, were believed to be of 
such a nature as to merit giving a résumé of those facts. The ques- 
hions were submitted through the National City Bank of New York, 
the United Fruit Company, the American Machinist, and W. R. 


{rrace and Company. The replies were tabulated and presented 


the A.S.M.E. at the Annual Meeting, December 1918, and are 


to_be found in Vol. 40 of Transactions, 


— 
page 440. 


' Director of Construction and Appraisal, Miller, Franklin, Basset & Co 
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This investigation tended to show that after more than 
century of effort the old systems of weights and mea 


been eradicated, but instead had saddled an additional svste m 
to what already existed, resulting not only in the expense of at- 
tempting to make the change but in augmented confu llowing 
the attempt 

Corroboration of this has recently been recei a trot what seem 
authoritative sources which it will be of interest to publis! The 
paper above referred to, Mr. Halsey’s, was taken up for discussiot 


by a metric advocate, who urges still further legislation to force th 
(America, 


made in th: 


metric system oF South apparent recognizing the 


failure of the efforts so far it direction, and admitting 


the present chaos resulting from the extensive use of other svstems 
mixed with the metric system in those countris he gentlemar 
is Senor Carlos Basadre, of Lima, and his findings are published in 
the June 1920 issue of the Bulletin of the Society of J 


Senor Basadre 


Pr Referring to the paper 


Mr. Hals« rgument is manifestly powerfu 
t t th t VW 
to | t t dvantage i 
metr t t 
m nt I ed Stat j ‘ 
hed Mr. Ha th t t \ 
1 the ke that ‘ is } t 
En ‘ 
, \, , 
' h ¢ ‘ r | ‘ 
Z \\ T 
the yr } if tl 
| da 
I i that tl ff t 
it termittent ich t t 
t? het ight 
be ¢ t 
Wi t IM t} + t} ! ; 
sometil ther time ‘ with tl ~ 
some | I I ind with t itive 1 ' f 
rene ! erat wl ! in | i hed Sa tl 
t each intr If this chaoti tate has beer ibie ft per t uy 
present time, it precis because 1 the t | } 
metri tem that ha ilways intervened te 
und confusions (translated from the original 
aS , 
The metric system was made legal in Peru in 1862. In 1869 an 
executive decree made that system compulsory for public business 


and in 1920, hiity ight vears alter the law was enacted. the results 
re as stated by Senor Basadre 

Mr. W. Graham Clark, Special Agent of the U.S 
merce, after several 
America, names u 
thos 


Dept ot (4 
countries in Latin 
measurement in 


oMm- 
years’ investigation of 


his re ports the 


systems ol 


nine of countries, which he personally visited, and in every 
case he confirms the findings in the A.S.M.] 
Mr. A. Hyatt Verritt, in 


Latin America, states that he lived many years in those countries 


paper 


a book entitled Gettir g Together 


and names the systems of weights and measures of eighteen of them: 


he, with but one exception, confirms the statements of the report 

Mr. V. L. Havens, editor of the Jngeneria Int cional, who 
has had personal experience in most of the Latin-American 
countries, especially in the purchase of lumber, reports that the 


lumibe I 


metric system is not used to any appreciable extent in the 


industry, the English and Spanish systems being practically uni- 
versal 
In ¢ Reports for April 21, 1919, in a sun 

various Consular Reports in which particulars are given of the 
weights and measures used in seven Latin-Ameri intries 
there is again a corroboration of the statements in A.S.M.E 
pauper The complete Consular Re ports on this matte re now 
bn Ing studied and wall be the subject of a later re port i 
now be stated that they fully bear out the statements w | f 


to the difficulty of making the char d the con- 
fusion resulting 

Shortly after the beginning of the World War, Mr. 0. P 
(Ameri s rega 


Hood, who is familiar 


bn en mide iis 


made an investigation of the situation in South 
Mr 


Spanish and Portuguese languages spent eighteen months in the 


the machine industry with both the 


South American countries, and as 


ported that 


a result of his investigation re- 


39.3 per cent of the machine tools there in use are of 


American make, while 43.2 per cent are British, leaving a re- 
mainder of only 17.5 per cent from possible metric countries. This 
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shows a preponderance of nearly 5 to 1 in favor of tools made on 
the inch basis in spite of the fact that Germany had during the 
prewar period an extremely energetic organization for selling and 
financing in those countries, and it is believed that German in- 
fluence was largely instrumental in inducing them to enact legisla- 
tion favorable to the metric system, such as would work into the 
hands of German interests. 

\s of the A.S.M.E. Weights and 
Measures, I would weleome any further information giving the 


Chairman Committee on 
actual facts regarding conditions affecting weights and measures 
in Latin America 

1) 


LUTHER BURLINGAME 


Providence, R | 


Details of Diesel-Engine Clutches Used in 
German Submarines 

To 

At the Philadelphia Navy Yard there is a large ex-German Sub- 

marine, the U-140, I believe. Last fall when the navy yard was 

thrown open to visitors for the benefit of the Naval Relief Asso- 

ciation, I went aboard this vessel and was much interested in her 


THE EpIror 























Clutch Shifhing 
Collar 
Clutch Shifting 


Ring 











Fluwhee! Pin 


Fig. 1 SecrironaLt View or CLutTcH 


machinery; but what most attracted my attention was the 
clutches, which were very small for such powerful engines 
Diesels, eight-cylinder, 21 in. bore by approximately 28 in. stroke 
as nearly as I could estimate. 

These clutches may possess some very desirable features which 
would prove of value to our industries. Has the Society any 
information regarding these clutches or can it be obtained? Any 
information upon their design will be highly appreciated. 

MARMADUKE M. WILLs. 

Fitchburg, Mass. 


[The foregoing letter was referred to Lieut-Comdr. Mark C. 
Bowman, U.S.N., Washington, D. C., who has very courteously 
supplied the desired information, based on drawings made by the 
Navy Department. Shortly before the close of the war Lieuten- 
ant-Commander Bowman gave a talk on the development of 
submarine Diesel engines before the Washington Section of the 
A.S.M.E. in which he showed intimate knowledge of the many 
details of design and construction. His communication relative 
to the clutch is given below.—Ebtror. ] 
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Main ENGINE CLUTCHES FOR GERMAN SUBMARINES 
To THE Epriror 


A general inspection ol surrendered German submarines has 
indicated that 
S1Zes. 


engines for these vessels were of four standard 
A 10-cylinder 3000-hp. engine was built for installation in 
large cruiser submarines. A number of these engines were found 
in the shops ready for installation at the time of the signing of 
the armistice, but only one pair was Installed in a boat, the U-142, 
which performed no active war service. 1750-hp 
similar in evlinder dimensions to the 3000-hp. engine 
were installed in the U-135, 136, 139, 140 and 141 \ large 
ber of 1200-hp. six-cylinder engines were installed in 
submarines excellent 
fourth size, of 530 hp., six-evlinders, 
mine-laying and coastal boats 


Six-evlindet 
engines, 
num 
operating 
the war. <A 
was found in late 


and gave service throughout 


types ol 


The clutching device for connecting the engine and motor shafts 
is of special interest in view of the history of such devices in ger 
eral and has led to numerous inquiries as to its construction. The 
same type of clutch was installed with each size of 

The clutch is of the 


engine 


double-cone friction type, of semi-ste 


l and 





Section 
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Fie. 2. CLurcn Spiper 
cast iron, operated by air except in the 530-hp. 
operated by hand through worm and gear. 

The outer casing or female member, which serves as the flywheel 
is carried on the engine shaft 


size, which is 


This casing, as shown in Fig. 1, 
is made in two parts bolted together with the inner surfaces ma- 
chined to cone surfaces, the cones base to base. 

The male part is attached to the motor shaft by three keys and 
a retaining nut, carrying a flange or spider in which are fixed eight 
large guide pins parallel to the shaft axis and extending through 
the spider on either side as shown in Fig. 1. Two inner clutch 
cones are carried on these guide pins, on which they here a sliding 
fit. They are of semi-steel and their outer or peripheral surfaces 
are finished to conform to the inner conical surfaces of the female 
or flywheel part. 
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In lig. details 


2 are detail sketches of the spider and in Fig. 3 are 


the two male cones carried by the spider. These cones are 
ilike except that stops are cast on the after cone (the cone nearer 
the motor) to limit the travel of the operating collar, as shown at 
Yin Fig. 3 
The machined surfaces of the inner cones, Fig. 3, have oil groove 
Which insure that when unclutched or disengaged ; plete fil 
oil will fill the clearances between the cone surfaces 5 gh d- 
ial squeezing out of the il film as the surfaces are forced together 
hles the elutch e thrown in when the engine is runnin 
Che clutch is thrown in by forcing the inner cones apart untl 
e and femal ne surfaces engage nd by drawing the 
nes together | thus releasing the surfaces the clutch is throw: 
it lhe inner cones are drawn together or forced apart | 
ri I ks and toggl etuated | le Lin Fi 1) shid 
r ¢ then tor hatt 
Re ring to the lower half of Fig. 1, the center x is shown fixed 
thi rward cone and center z to the after cone. The elutchi 
ngaged by separating centers nd z by foreing center y down 
to a line joining centers x and z An adjusting cam around center 
provides adjustment for wear in cones and bushing thi 
perating geal 








Fie. 3 Dertaits oF CLiutcH CoNngEs 


It will be noted that the forward link member B joining centers 
nd z (Fig. is a steel leaf spring and that a further downward 
vement of against the stop n t nds to decompress the 
ring slightly lock the mechanism. This spring is an im- 
rt the mechanism. It is of chrome-vanadium 
el with a tensile strength (annealed) of 80,000 Ib. per sq. 

ind elastic limit of 50,000 Ib. per sq. in. (annealed It is 
it-treated and quenched in oil. 
Chere are four of these sets of operating links equally spaced and 
ced between pairs of pins in the blank spaces of the spider, 
» © 

hig. 4 shows the clutch in diagram for the 1200- and 1750-hp. 
izes, noting the principal dimensions, as also does the following 
table. No data for the 530-hp. and 3000-hp. clutches now 

ailable. 


center 1 
and 
ant element in 


are 
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Hor 
. d 
I d 
i / i . i 
4 , ) 
e operating t he clutch used with t 1200 
ists of a doul ting air cylinder mounted he { 
by | oO 4 ite] 1 « ted to tl ) ier 
100 lb. pres Dh tol e alr evilinder dt { 
to which 1 ul r, tl ther end i 
ha yported | 1 bracket t tel ft 
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coll clutch. 
Assuming t pressure ot 
lb. per sq. in. the 


maximum normal thrust in the 


tes the 
hat the 
bn tore 


ir which opera 


the air cylinder builds up to 100 
clutching is complete and 


uined when center 


Opn ration ol 


cones is obt: 


jis 1 deg. above the line of centers x and Fig. 1), the following 
data are found 
Area of operating cylinder 18.665 sq. in 
Foree on crosshe: ad 100 18.665 1866.5 Ib 
Force on ope eee ene ee 3732 Il 
essbeed fares at center y mal to line of centers, 1925.2 
lb., which produces an axial thrust on each cone of 1925.2 
tan | 110,012 |b. 
Normal thrust 110,012 X sin 14 6,621.9 Il 
Total normal thrust per cone i 6,621.9 106,448 
Friction area of each cone = 882 sq. it 
Unit pressure 106,448, S82 120.7 ll 
Referring to the engine itself 
B.hp. of engin 1200; r.p.m. of engine 150 
A coefficient of fluctuation of turning 
6-cyl. engine 
V maximum turning moment of engine in 
1200 * 63,000 1.6 
- 168,000 in-lb. &* 1.6 "268 S00 
150 
in-lb. Assuming now that 
\ total normal pressure on cones; R mean cone radius 


J coefficient of friction; N V yr; f VN) 
26S S00 , 
0.133 (coefficient of friction for steel 


iron, 


then f - 
‘ LO6 48S IS.S0 


freely lubricated 
M. C. Bowman, 


on 


Washi D.C 
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The Opportunity of the Engineer 





HE ease and promptness with which 

the public as a whole becomes ac- 
customed to and takes advantage of the 
work of the engineer, using the term in a 
broad sense, is almost startling. Surprise 
at and fear of radical innovations in 
transportation and private service quickly 
give way to blasé indifference followed 
instantly by all manner of criticism that 
these things are not better constructed 
and managed. 

Little outbursts of criticism should not 
be construed (as they are by some 
people) as indicating a lack of apprecia- 
tion of the work of the engineer. They 
are an integral part of the influences that 
The world in a way has always obtained as 
much engineering talent as it demanded. It is true that the 
engineer and inventor have had a tremendous influence in changing 
man’s environment and in making this old earth comfortable and 
more habitable; but it is also true that these same engineers are, to a 
large extent, products of their own surroundings; and much of their 
progress has been made by supplying wants created by the public. 

If the engineer has not been appreciated as much as some other 
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make for progress. 


classes of men, it is because his service to humanity has not been 
the highest. The men who render the greatest service to any 
nation are those who mold its ideals, and the philosopher and the 
poet will continue to wear the bays as long as they lead in this 
line. True, the work of the engineer has made it possible for us to 
realize more fully our ideals if we could only take full advantage 
of the productive processes which he has developed and the leisure 
that should result therefrom; for every day makes it clearer that 
highest mental and moral development rest primarily on material 
prosperity. It is difficult to be high-minded and hungry at the 
same time. 

The engineer most naturally applied his scientifie method first to 
constructive engineering and it has become second nature with 
him to collect data, to analyze the same and to plan work and 
predict results on this solid basis. But the administration of 
modern industry has come to require a considerable knowledge of 
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constructive art, and the natural tendency to seek a solution of the 
problems of administration on the basis of accumulated knowledge 
rather than on an empirical basis has made an opportunity for the 
engineer that has carried him far afield and brought him closely 
in touch with the administrative side of both private and national 
affairs. To this new field he has quite naturally brought the 
analytical methods of his calling, and the art of management bids 
fair to be placed on a much more rational footing because of his 
labors in this new field of activity. 
tion, are the methods he is employing, and stripped of all its 
technical and high-sounding titles so-called Efficiency 
Engineering or Scientific Management and its correlated branches 
represent an effort to raise business management of all kinds from 
the vague empirical basis on which it now rests and place it on a 
The 


progress which this movement makes will, as before noted, dep nd 


Compilation, analysis, predic- 


terms 


scientifie footing comparable with constructive processes 


not on the effectiveness of these methods alone, but on the reactive 
influences which it 
sole criterion by 

judged. 


meets with or awakens. Efficiency is not the 
which industrial phenomena are to be finally 
Whether we will it or not, industry is being looked upon 
more and more as a human 


means of and 


dividends 


supporting existence 
individual or 


The most efficient kind of factory for the 


less as a means of creating corporate 


creating of dividends 
would be equipped with the highest order of labor-saving machinery 
and 


management slaves And as we 


farther and farther away from this extreme ideal so we will becom« 


and operated by move 
more and more critical of processes and methods of production. 
It is going to be a nice problem in social and political organization 
to reconcile the many conflicting reactions, and the full import 
of the movement will be more and more appreciated as our natural 
resources become more depleted and the struggle for 


bec MmNes keene © 


existence 


The influence of this new study on the engineer himself will be 
for he must draw his basie facts for this work not 
only from his own field of engineering but also from economies, 
accounting, psychology and other sciences which heretofore he 
has known little or nothing about, or has ignored. And this has 
brought him very close to the pivotal problem of our civilization, 
namely, the fair and equitable distribution of the wealth which 
he is so instrumental in creating. If he can master the funda- 
mental truths that lie at the bottom of the problem or if he will 
have the wisdom and foresight to call to his aid the masters of 
thought in these lines, it is not beyond reason to hope that as he 
has conquered the problems of production and is now conquering 
the problem of administration he may evolve from his riper ex- 
periences in these fields a solution of the remaining problem which 
will be satisfactory to all. It is apparent that the solutions al- 
ready offered fail to satisfy; but it by no means follows that these 
are the only possible solutions any more than the o'd methods of 
management were the only ones possible. In fact, as we look back 
even a few years the philosophies of engineering and manufacturing 
as then practiced seem very inadequate indeed; and the theories 
of management of yesterday are rapidly passing into obsolescence 
We are sadly in need of a new type of industrial philosophy and 
new methods of distribution. We are in need of a new type of 
industrial leader; and I believe that if he comes at all in the near 
future he will come from the ranks of the industrial engineer, using 
the term in the broadest sense. It 
men are familiar with and use 


far-reaching: 


is true that other classes of 
the engineer’s methods, but he is 
going to have a particularly advantageous position from which to 
attack this problem, for the near future will see him a dominant 
figure in industrial management where he will meet the problem 
at first hand. Here is his opportunity. It is hardly likely that 
any one man will be able to solve this difficult problem, and if it is 
solved it will probably be the work of many brains. But the ma 
who first points out the way to a solution will not need to envy any 
man his glory, for posterity will surely place him in the ranks of the 
immortals. 

I have every confidence that the engineer will rise to this Op- 
portunity and there are many signs that these ideas are stirring in 
the minds of forward-looking engineers. It is with no small 
gratification that we all see the elevation of our past-president 
James Hartness to the gubernatorial chair of his own state, and see 
Mr. Hoover, an engineer by training and experience, a member 
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of the cabinet of the administration. These are pioneer 
workers in a field where the lawyer and the politician have long 
reigned supreme, and their stewardship will be watched by all 
engineers and others with great interest. It is an auspicious be- 
ginning that should hearten all who believe in the application of 
scientific methods to all problems of human existence. 

Dexter S. KimMBa.t. 


new 


A Place for Non-Scientific Management 

“| HE problem ‘of organizing a large 

machine shop is naturally solved in 
different ways for different conditions 

For the manufacture of a single prod 


uct on a large seale—an automobile 


for instance 
departmentalized according to its prod- 


chassi the shop Is usually 


uct, particularly where the output Is 
great enough to permit continuous pro- 
duction in most of the operations. Thu 


there will be a department for camshaft 








and ecrankshafts, another for rear-axle 
bevel gears, another for transmission 
rears, ele 

At the other extreme, where there 1 taupu E. Fua? . 
a wide variety of product in varying 
quantith thre usu chem } is been to ce tmentanz t hie I 
along the line of processes. Thus there 1 bn willing depart- 
ment, a drilling department, a grinding department, ete., common 
to all the various products. These are often combined with 
separate heavy machining ind assembling departments, each d 
voted to a special product 

There is a third method, not often followed, which has decided 


advantages for the shop manufacturing a limited line in quantities 
in dividing up the 
1 of the 


each practically complete in all of its details for the manufacture 


which do not varv too widely. This consists 


plant into separate departments, one for eacl products and 
and storage of parts and for their asse mibly into compl ted ma- 
chines. 

At first sight such a solution seems like a backward step, but its 
advantages become more apparent on study and particularly after 
ictual trial. Our modern methods of management have become 
absurdly complicated and topheavy, but the proposed method 
remedies the evil by simplifying the problem. Among other ad- 
vantages it affords the following: 

The entire parts manufacture for a product can be concentrated 
in one department, eliminating interdepartmental correspondence 
ind friction. 

A recurrent routing program can be established, free from the 
interruptions of other products, so that routing is standardized 
nstead of being in a chronically unsettled state. 

Machines may be placed in the general order of the operations 
nd the whole department located beside the stock room, which 
n turn adjoins the assembling department. Thus trucking and 
ie supervision of widely scattered parts are greatly simplified. 
To sum up the possibilities, it may be said that the whole scheme 

management may be so arranged that reference is made to the 


+} 


rk itself, moving in its appropriate channels, instead of to cards 
r other records. These are often inaccurate and always expensive, 
nd are usually located in some quiet spot far from the scene of 
tion. 
It is the 
juired to maintain proper relations with other divisions of th 


unnecessary here to go into Various arrangements 


rk, or for taking care of the unescapable breakdowns of machines 


| systems, These problems are, in tact, less serious than with 
re complex schemes of organization. 


My faith in the plan is based on my belief that a few 


} 
orampary 


rtals with energy and fair ability ean handle separate divisions 
ith suecess where the work is so arranged that it can be touched 
the hand, seen by the eye, and comprehended by the brain; and 
the same men will work much less effectively when handling 


terdependent departments, run by a system of reports and records, 


en though presided over by a harassed superman of a scientific 


wnager, RALPH [¢. FLANDERS. 
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The Engineer Cabinet Member 
ie placing Herbert Hoover in nomination for the presidency 
of The Federated American Engineering Societies at Wash- 
ington, Dean Kimball said that at Leland Stanford University, 
when Hoover was a student there, it was recognized by those who 
knew him that “here was a man who would go very iar and ach ve 
much in whatever field of placed.”” Mr 
Hoover’s entry into the Cabinet is but another step in the fulfil- 


gratifving 


activity he might be 
a step which will be especially 
the world. 

lv to America, but, 


ment of that propheey 
to all engineers in country of 


Hoover belongs not 


every 


exclusi\ 


For Herbert y ' 
in a peculiar sense, to the whole civilized world. He has not beer 
chosen 1oO! this new honor Si! ply pecause hy | n engineer, but 
because of his demonstrated capacity for render ( ' 
exceptional charactet In short ise he is Herbert Hoover 
unselfish, devoted organizer and director of the world’s greatest 
lye eractiol ree ment preserve! | ! ’ ith i 
I ! i 

Hy \\ -« rire l : Te tiv ‘ 4 
pel I ! nh e t 0 ' 

the engines vith the | | 
mars] , 1, on per oe ' . » a 

irre ectl L g t | ic] ner 

{ the hear whol 

mv? ds a 

His recog ( ‘ 

t or , e but u . 
engineer possesses In pre eg 
Vhat needs to be done | y i] { 
doing it especially have ( ed t} 
( ntryv 1 ted that his genius should be « ted , 
Of the peopl du us they I :. 
tion to recognize genuine service to hul nitv and t thy | 
order whic must be reckoned with bv those who i iture times 
nay endeavor to guide politi flair 

By tradition our public offices have been filled 1 tly by men 
whose training has been in the law There have been many eood 
reasons for this, but the time has come when the constructive nd 


directing ability of the engineer is required for the solution of our 


present-day problems, which are largely brought about 


in our manner of life resulting from the 


by changes 
engineers. It 
seems certain that in greater and greater numbers engineers will 
be called to serve the people in publie office. 

Mr. Hoover has set his own high standard of public service and 
his responsibility to the public will be correspondingly great. 
We may be sure that his only conception of rendering real service 
to the administration of which he is will be to render 
a real and genuine service to the people of the country 


work of 


a member 
without 
regard to partizan considerations. 

Whether or not Mr. Hoover is to be followed by 
engineers in high and responsible official positions, depends now 
far more upon him and how he shall conduct himself during his 
term of office than upon anybody or anything else. His responsi- 
bility on that score is to the engineers not only of the United 
States but of the entire world, all of whom are familiar with his 
achievements and know that the y will be 


more or less by the degree to which he is successful 


a long line of 


themselves appraised 
Fortunately 
no engineer will for a moment doubt that tl Is respon ibility 


will be most faithfully and competently disch: 


The Unstabilized Dollar and Efficient 
Management 


TH most striking feature of Professor Irving |] ldress 
How an Unstabilized Dollar Interfere wit Icficient 
Management, at the Springfield, Mass., meeting of tl lavlor 
Society, was the response of the audience of practical pl ecu 
tives and industrial engineers. It was evident that t] who ar 
charged with managerial responsibility in industry | come to 
appreciate that here is a problem which should no longer be classed 
as merely “academic.” The responsiveness ol the idience was 


no doubt in part due to Professor Fisher's great ability a speaker 
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he is unexcelled in clear and interesting presentation—but it 
was also due to the timeliness of the discussion. One who has 
just come from the painful task of writing off inventories following 
the violent price fluctuations accompanying the change from a 
sellers’ to a buyers’ market, is ready to consider as practical and 
urgent the question whether defects in the monetary system may 
not be in part responsible—and may not be remediable. 

Professor Fisher’s discussion followed the well-known and un- 
excelled four-part outline usually employed by the late Professor 
Sumner. In answer to the question, What is it? the attention 
of the audience was called to recent general price fluctuations as 
evidenced by that new instrument of precise measurement, the 
index number. In answer to the question, What causes it? the 
author called attention to the fact that in the United States the 
value of a dollar is the value of 23.22 grains of gold, and that as 
the quantity of gold and media of exchange based on gold, in- 
cluding credit tokens, increases in volume, more gold and there- 
fore more dollars will be offered for other commodities (higher 
prices), and that as the quantity of gold and media of exchange 
based on gold decreases, less gold and therefore fewer dollars will 
be offered for commodities (lower prices). In answer to the 
question, What of it? Professor Fisher reminded the audience of 
the unwholesome, feverish business activity which results from 
violent increases in general prices, the stagnation resulting from 
the uncertainty accompanying violent decreases in prices, the 
losses to recipients of fixed income—bondholders and salaried 
persons—in times of price increases, the losses to owners of busi- 
nesses—stockholders and farmers—in time of price declines, and 
in general the unfavorable influence on establishing and carrying 
forward managerial plans in the face of price changes one way or 
the other. Taking up last the question, What are you going to do 
about it? the speaker explained his own proposition for stabilizing 
the dollar and argued that as a practical problem of establishing 
a better environment for promoting stable conditions for good 
management the business community should encourage the legal 
adoption of it or of an equivalent method of solving the problem. 

Professor Fisher’s plan is to change the law, so that instead of a 
dollar always having the value of 23.22 grains of gold, the amount 
of goid which shall have the value of a dollar shall be periodically 
automatically changed as general prices change, as measured by the 
index number; as prices tend to go up, more gold, as prices tend to 
decline, less gold, shall have the value of a dollar. The result 
would be to maintain the quantity of dollars to be offered for 
commodities stationary, even though the quantity of gold might 
change. In that way, Professor Fisher believes, general prices can 
be kept fairly stationary. And stable general prices will create a 
better environment for administrative and managerial plans and 
activities—a better opportunity for developing generally more 
precise and therefore better management. 

It is essential that business executives and engineers give more 
thought to such problems. Their traditional attitude is to con- 
sider outside their range of interests a study of the social forces 
which determine the limits of their managerial activities. Un- 
favorable social conditions they consider “acts of God” which 
may not be influenced and to which they must submit. They 
are as a matter of fact generally the acts of men. 

The reaction to Professor Fisher’s address gave evidence that 
engineers and executives are showing a greater interest in general 
economic problems and a disposition to bring their influence to 
bear on stabilizing the conditions under which they must conduct 
their business activities. H. S. Person. 


San Francisco-New York Mail Delivery and 
the Railroads 


(THE recent success in delivering mail from San Francisco to 

New York by aeroplane in less than 34 hours is of considera- 
ble interest, not only in aeronautics but in relation also to rail- 
roading. 

Beginning 20 years ago, and up to the time of the war, vigorous 
efforts were made to increase the speed of passenger and mail trans- 
portation by rail. In Europe the effort was directed to determin- 
ing the maximum possible speed of transportation with electric 
locomotives, and in tests at Zossen, Germany, a speed of 200 


kilometers (124 miles) per hour was attained. The requirements 
of operation, however, were so severe as to show the utter im- 
practicability of such speeds for regular traffie, especially when of 
transcontinental character. 

In America the steam locomotive was relied upon to give the 
fastest possible transportation, but as early as 1910 there began to 
be the feeling that we had very nearly reached the limit of speed 
compatible with safety, and that the disturbance to regular traffie 
occasioned by these fast trains more than offset any advantages 
which might accrue. This feeling found expression in the addi- 
tion of two hours of traveling time to the crack New York Central 
trains between New York and Chicago. 

It costs money to lop off even one hour's time between New 
York and Chicago; and it would cost proportionately more to re- 
duce the time, say 10 hours, between New York and San Fran- 
cisco, involving as it would a large permanent investment for im- 
provements in roadbed and roadbed equipment, additional track- 
age at stations, ete. 

As long as rail transportation was the only means available for 
transcontinental traffie there might have been good reasons for 
going to such expense, but the wisdom of such a course becomes 
more and more doubtful with the development of aerial servic 

While as yet the aeroplane and dirigible are far from being com- 
petitors of the railroads, there is every reason to think that one or 
both will become so for long-distance high-speed mail and passenger 
traffic, just as the motor truck has become a competitor in short- 
haul freight transportation—and this within a very few years. 
This is all the more to be expected from the fact that the demand 
for high-speed traffic over long distances is at present compara 
tively small in volume 

The fast letter mail has already been practically taken off the 
ground. An interesting example of what is being accomplished by 
the mail service as now established is the reported receipt of a letter 
at the Engineers’ Club, New York, 50 hours after it was mailed at 
Los Angeles. This letter traveled by aeroplane by day and by 
train at night, apparently via Omaha and Chicago. 

In case the appropriation should be forthcoming, the Post Office 
Department is stated to have plans for a regular 36-hr. service 
from San Francisco to New York on the strength of the showing 
already made. 

It will very likely take a good deal longer to lift off the ground 
the high-speed passenger traffic, but there is scarcely any doubt 
that this is coming, and, this being so, it does not seem likely that 
the railroads will ever incur the heavy investment and expense 
of operation that would be required to cut even half a day from 
the time between New York and San Francisco, when the chances 
are that air transportation would cut off two days. 

There also looms in the distance the possibility that by utilizing 
the high-velocity winds apparently ever present at great alti- 
tudes, the transcontinental timetable may become a matter of 
hours rather than of days. It was whispered last fall that the 
War Department would try during the coming summer a dirigible 
trip from San francisco to the Atlantic Coast to follow a trail, say, 
30,000 to 35,000 ft. high, with the expectation of making the trip 
within the searcely believable time of 10 hours from start to finish 


Progress Report on Superpower Survey 


A report submitted late in February to President Wilson by John 
Barton Payne, Secretary of the Interior, outlines the work which has 
already been accomplished and indicates what is yet to be done by 
the Geological Survey in its study of methods for the further utiliza- 
tion of water power and the special investigation of the possible 
economy of fuel, labor, and materials resulting from the use in 
the Boston-Washington industrial region of a comprehensive 
system for the generation and distribution of electricity to trans 
portation lines and industries. 

An engineering staff, with William S. Murray as chairman, as- 
sisted by an advisory board of business and professional men, of 
which Prof. L. P. Breckenridge is chairman, is making a thorough 
study of the problem in its physical, legal and financial aspects. 
An editorial outlining the plan of study, describing the field, and 
naming some of those engaged in the work, was given in the No- 
vember 1920 issue of MecHanicaL ENGINEERING, p. 642. It is 
believed that the complete report will be available in July. 


—— 





The Material-Handling Problems of Ports 


Interesting Meeting Held at Newark Under the Auspices of the Materials Handling and 
Metropolitan Sections of the A.S.ML.E. 


andling Section presented f 


TH Materials H program under 
the auspices ol the Me tropolit in Seetion at a meeting held i 
Newark, N. J., on the evening of March 4, 1921. Following dinner 
at the Robert Treat Hotel, about 700 members gathered at the 
Public Service Terminal papers de- 


series of 


Building to hear 
voted to a discussion of the material-handling problems of port 


Cressol ‘ Jr 


presented by B. J 
Port and Harbor Ds 


operation The first paper was 


chief eneimnece! N \ N a velopment (‘om- 


Hiission 
Mr. Cresson presented the fundamental 


1 


! whi h the 


considerations 
cle Vi lopine nt 


port, upor remaimder of the program, 


relating particularly to the use of material-handling apparatu 
and methods, w built 

Mr. Cresson pointed out that a world-trade port should be al 
to handle great volumes of business and great varieties of com- 
moditic \ great port should comprise a protected deep-water 
harbor. a substantial length ol water t hinterland mau 
trial importance system of railroad and inland waterway cor 
nections to a large producing territory, a good labor market and an 
appreciation by the political government of the necessities in the 
layout, ownership and administration of the port facilities. A 


form of port administration should direct the growth 
of the port, making it 


Oo ente and to enve 
i ahbita ‘ 


ind operation 
is cheap and easy possible for commerce 
not seeking t from the 


port facilities, but developing them and using them 


» obtain high revenue 
operation of 
rather as a means to build up the territory tributary to the port. 
There must be facilities for the handling of bulk commodities and 
there must be the necessary equipment tor the handling of the 
miscellaneous package freight. 

The problem that the port engineer is usually confronted with 
is the layout within an operating port district of 
ties that will best 

nd water, 


terminal facili- 
both land 
at the port, and in so doing to create a dis- 
trict in which business may expand. Mz 
zoning of ports, first, by the segregation of large commodity busi- 
ness, and second, by the segregation into separate districts of busi- 
ness in principal trade routes. 

In the development of a port there must be 
the proper location of the terminals: second, the 
f the terminal 


coordinate the transportation lines, 
centering 


Cresson spoke of the 


considered, 
physical layout 
third, the equipment of the terminal 
facilities; and fourth, the administration and operation of the port 
sa whole. The layout of a terminal should depend upon the 
character of business to be handled, the ships and other craft 
to dock there, and the location of the railroads and high- 
These factors affect the width and height of the plers, the 
lacing of tracks, the building of sheds, the width of slips, ete. In 
ome instances the quay system is superior to the pier system 
In any case a port must be made up of many different parts, and 
these should be coérdinated not only in their location, design, lay- 
it and equipment, but also in their general administration and 
peration. 
The speaker pointed out the importance of the Port Newark 
Terminal and emphasized the possibility of the construction of a 
odern terminal that will develop industries and permit rapid and 
heap interchange of freight between rail and water carriers. 
Treating the subject of Machinery for Cargo Handling, J. A. 
“hepard, vice-president of the Shepard Electric Crane & Hoist 
, outlined the development of devices for moving cargo in and 
it of the holds of ships, indicating the limitations which the neces- 


; 


first, 


facilities; 


that are 
WiVS, 


{ 


y of stowing away cargo by hand power imposed and discussing 
me types of pier machinery. Mr. Shepard made a plea for the 
development of smaller but more efficient terminal units, thor- 
( ighly equipped with mechanical apparatus giving efficient re- 
ults and large output per unit. 

Kk. Logan Hill, of Heyl & Patterson, Inc., in disevssing Car 
Loading and Unloading Machinery, confined his remarks to ap- 
paratus suitable for handling miscellaneous package freight from 


box and open-type cars to platforms, piers, lighter sti 
ships 
Mr. Hill traced the progress in the manner of unloading su 
material from ears, through the steps « id Jabor d har 
operated derrick team locomotive ¢1 { pec rf ( 
electrically operated cranes rhree distinct types ( ‘ 
were mentioned = satisfactory for this work Phese re in tl 
order of their effici | first. cost 
1 A steel gant tructure ning t re track 
! a | inted there pparat vn t ( ts a 
purposes j t loce e it 
boiler i steam engi the motive power ting tl 
load, 1 ing the ¢ ( d luffing ! 
ne mot wit ultituct itches s, bral 
t 1 v ir i ers. eT 
2 The called straight-lir vi 1 tow 
ture d oom wh n operating posith held in 
horiz | plane d has provisior r working ny other 
gle lis incapable of being rotated central point 
> )«6©" The full-ar r semi-portal traveling revolving jib eran 
The speaker then went on t uscuss a typ. il installation « 
n open-type railroad pier approximately 1000 ft. long and 80 ft 
wide, on which were placed a number of parallel tracks. Eight 


steam locomotive cranes were replaced by traveling full- 


‘volving jib electric cranes having separate motors for eacl 


several 


four 
arch re 
of the as hoisting, 
charge of the eight 
twelve months was practically $34,000. 


} 
| 
movements such rotating and travel 


locomotive 


ing. The maintenance cranes for 
The four electric cranes 
which replaced the locomotive cranes had a maintenance charge 
of $7500 after they had been in service for nearly four years 
The four electric cranes actually handle more material than was 
ever handled by the eight locomotive cranes 


They require 14 


less men, which, taken Into consideration with the increased amount 
of material handled, resulted in a total saving per annum of approxi 
mately $45,000 


The portal structures of these cranes are designed so as to span 
two railroad tracks, their movement up and down the pier is en- 
tirely independent of any switching movement, and their booms 
are of such length that they can reach any car on any one of th 
five tracks of the pier. 

In concluding the discussion, R. 8. Parsons, general manager of 
the Erie Railroad, called attention to the great importance of co 
operative action on the part of the people of New Jersey in the de 
velopment of a port of New Jersey. He contrasted the action in 
New York, where three counties are combined under one specific 
head, with the situation in New Jersey, where some 15 separate 
municipalities are struggling with jealousies and petty problems 
and the great problems are ignored, 

Between the presentations of the papers reels of moving pictures 
of New York Harbor and of Newark Bay were shown 


Four Test Codes for A.S.M.E. Spring Meeting 


A.S.M.k. Codes must be presented for adoption by the Society 
at a regular meeting. <A feature of the Chicago Meeting will be a 
session devoted to the consideration of the proposed Power Test 
Codes on General Instructions, Reciprocating Steam Engines, and 
Ivaporating Apparatus. This session will be in the nature of 
public hearing, and every one who is interested in these Codes o1 
in any one ol them is invited to be present and take part in the 
discussion The Code on General Instructions appeared in the 
December issue of MBCHANICAL ENGINEERING; the Code on Re- 
ciprocating Steam Engines in the January issue, and the Code on 
Kvaporating Apparatus in the March issue. Written discussion 
on all of these Codes is also invited from those who are unable to 
attend the Power Test Code session, and should be addressed to 
C. B. Le Page, Secretary to the Committee, 29 West 39th Street, 
New York 
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The Elimination of Waste in Industry 


Purpose and Plan of Work of Committee Appointed by Herbert Hoover, President of The 


leder- 


ated American Engineering Societies 


‘THE membership of The Federated American Engineering So- 
cieties consists of national, local, state and regional engineer- 
ing and allied technical organizations and affiliations. Such na- 
tional engineering societies as The American Society of Mechanical 
American Institute of Electrical Engineers, and the 
Institute of Mining and Metallurgical Engineers, are 
members of The Federated American Engineering Societies. 


engineers, 
American 


The object of the organization, as quoted from the Constitution, 


Shall be to further the public welfare wherever technical knowledge 
and engineering experience are involved, and to consider and act upon mat 
ters of common concern to the engineering and allied technical professions 
4 comprehensive organization of the community, state and nation 

The Committee on Elimination of Waste in Industry came into 
existence from a speech in Washington by Mr. Hoover, in Novem- 
her, in which he said 

It is primary to mention the three-phase waste in production: first, from 
intermittent employment; second, from unemployment that arises in shifting 
of industrial currents; and third, from strikes and lockouts 
elimination of waste there is another field of progress in the 
measures for positive improvement in production 


sevond thi 
idoption of 


In the elimination of the great waste and misery of intermittent employ 
ment and unemployment, we need at 


groups 


once codrdination in economical 


In an executive meeting of the American Engineering Council, 
Mr. Hoover further discussed the need for an intensive study being 
made of all causes for industrial waste, emphasizing those factors 
that contribute to labor or man-power waste. He suggested to 
the Council, which is the governing body of The Federated American 
engineering Societies, the advisability of appointing a committee 
of fifteen carefully selected engineers to undertake a study of waste 
in industry. The American Engineering Council readily approved 
the suggestion of Mr. Hoover, whereupon he then formed the Com- 
mittee on the Elimination of Waste in Industry. 

In selecting the personnel of this Committee, care was exercised 
to secure men of broad experience, of clear concepts, of unbiased 
attitude toward labor problems and representative of managerial, 
consultant, educational and editorial activities, as well as having 
a widely distributed and a varied industrial contact. 

At the organization meeting of the Committee in January, its 
purpose was stated to be— 

1 To determine the cause of labor, material and equipment 
waste in industry. The material and equipment phases of the 
problem to be studied only in so far as they may cause labor waste. 

2 In so far as possible to determine the extent of the waste that 
arises through each major cause. 

3 To suggest means of removing the cause for such waste. 

To accomplish the purposes of the Committee, it has been found 
necessary to make studies along the following lines: 

1 Organization——that which assigns responsibilities and relation- 
ships, and the discharge thereof. 

2 Engineering —which comprises the design, construction and 
maintenance of plant, machinery and tools and the design of the 
product. 

3 Production Control and Cost Control. Under this division 
fall all the factors relating directly to production and the proper 
direction and accounting therefor. 

4 Physical Factors. This division relates to the storage and in- 
spection of raw and processed materials and to matters of internal 
transportation. It includes consideration of the physical 
condition of the plant as regards lighting, heating, toilet facilities 
etc. 

The first and third sections, as well as the principal part of the 
fourth, directly relate to the human element in industry. The 
Committee is devoting the major portion of its effort to the factors 
that affect the human element. 

Elbe important subdivisions of the major factors—organization, 
production control and cost control,—to which special attention is 
directed, are enumerated below. 


also 


ORGANIZATION 
(a) Nature of operation 
1 Contractual. iffect 


largely 


This form presents many 
personal relations 
contractual. 


problems that 

Building operations 

This form of relationship is quite 
common in the clothing industry 

2 Repetitive \ large portion of industrial activity is repetitive 

This 


question of monotony 


phase of industry makes prominent the 


, and occupational diseases 
>} = Continuous Steel and chemical industries are 
In this form of 
tion of the number of 


portant. 


tvpical repre 
sentatives operation the ques 


shifts is considered tm 


b) Types 
Che type of organization is some index to the quality of the man 
agement and as such is 
1 Functional 
2 Line and Staff 
3 Staff 
4 Mixed 
5 Committee 
( Personal Relation 
1 Employment Policies 
2 Representation 
with what results: 
a Federal pl in 


} 


in essential consideration 


lo what extent each plan has been tried, and 


» Joint committee 
c Employees’ ooperative association 
3 Strikes and Lockouts—The case for, 
hours lost, and the total cost 
4 Restrictions by Management and Labor—An investigation of 
the means employed by management and by labor to restrict produ 
tion. 


the duration of, the man 


Such practice produces an unstable condition and 
to uncertain labos conditions and disturbed relations 
5 Unemployment 

a Quantity ol 


hence leads 


6b Causes of 
ce Remedy for 
6 Seasonal and Intermittent Employment 
a Quantity of 
b Causes of 
c Remedy for 


PRODUCTION CONTROL AND Cost ContTRO! 


(a) Planning 

All of these factors have a direct influence upon the prod ictivity 
of the individual worker If inadequately or ineffectively provided for, 
the worker loses time and compensation, hence a high morale is not 
sustained. 
(b) Establishing Standards 

This is very significant, as many labor disputes have arisen over 
the method and fairness used in establishing such standards. They 
have a direct bearing upon the earnings of the worker 
( Vaintenance 

If equipment is not properly maintained, the operator does not 
accomplish standard tasks, hence dissatisfaction results 


Industries to be Studied. The representative industries which 
have been selected because of their general importance and interest 
to the public are as follows 


1 Bituminous Coal 6 Paper 

2 Building Trades 7 Metal Trades 
3 Transportation S Textiles 

4 Men’s Ready-Made Clothing 9 Shoes 

5 Printing 10 Rubber 


From three to ten plants of each selected industry are being visited 
by an experienced engineer, who will secure the information desired 
by the Committee. A carefully prepared list of questions has been 
placed in the hands of each field worker. The information ol 
tained by the field investigator is to be supplemented by such 
authoritative data as may now exist in the form of reports mad 
by reliable parties or agencies. Through this means sufficient 
information is to be secured to enable the Committee to formulate 
specific conclusions as to the major causes of industrial waste 

Staff. A small staff is to be maintained at headquarters. This 
staff plans and directs the work. The field work is to be done by 
engineering firms carefully selected for their fitness for the work 
For example, the investigation of ready-made clothing was assigned 
to a firm that has had a large experience in that field. Thus the 
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Committee will obtain the benefit of the experience and knowledge 
of the firm that has had most intimate contact with a given industry. 
The firms are doing the work at actual cost to them, all profit being 
waived 

to be 
The head- 
quarters staff will compile all the data and write the final report, 
whole live ry 
to be made to secure authentic and quantitative informa- 


All authoritative literature upon each general topic is 


care- 
fully searched and digests made by well-qualified firms. 
which is to be reviewed by the Committee as a 
efort 1 
tion, and care will be exercised to prevent any bias or prejudice 
from influencing any phase of the work 

Progress of Work. The work of 
Reports on the first 


the Committee is well under 


way investigation in each industry were 


earrving out the time schedule set | ebruarv 
March 1, further 


esti 


made on February 21, 
7. Ata meeting of the Planning Board held on 
reports were presented and plans made 


These 


revuson 


for continuing the inv 
were uniformly encour- 
that the inv 


portant be aring on the 


gations more intensively 


re ports 


aging and there is every to believe 


estigatiol 


will vield information that will have 


an in 


nation-wide movement inaugurated by the engineer to eliminate 
waste in American industry In New York, New England and 
Pennsylvania the fuel investigation is practically completed 


Engineers Asked to Urge Reconsideration of Nolan 
Patent Office Bill 


The following report of the Patent Committee of the American 
Engineering Council is of importance to all engineers and should 
thei attention. The P 
submitting the isks that every 
Federated 

ties immediately write his representative and his senators and the 
Patents of the Senate the 


House of Representatives, urging the reintroduction and passage 


receive immediate itents Committee, in 


report member of each of the 


con- 


stituent societies of The American Engineering Socie- 


chairmen of the Committees on and 


of the Nolan Patent Office Bill without the section known as the 
Federal Trade Commission section. 
Che bill for the imperatively necessary relief of the Patent Office, after 


Representatives with satisfactory 
it the session 


passing the House of provisions for the 
Patent Office, failed to pass the Senate 
same provisions, solely because of the presence in it of an 
tion known as the Federal Trade ¢ 

Che former opposition in the Senate to 


just closed with those 
unrelated sere 
‘ommission Section 
the Patent Office 
which forced the unacceptable reductions in sal 
uniners and clerks 
set aside) is largely and seemingly almost wholly overcome Sut the op 
position in the Senate to the Federal Trade Section is determined and has 
expressed an intention to prevent the Patent Office from getting the de 
sired relief, unless the Federal Trade Section is removed from the bill 
Mi re t} in Patent Office relief Federal 
ction is believed to be a dangerous measure It provides 
that the Feder eive assignments of and ad 


minister 


ind that 


and numbers of ex- 


reliel 
irics 


which the Conference Committee was persuaded to 


preventing the however the 
in itsell 


i! Trade Commission may re 


employees and is an 
Trade ¢ 


or owners. An exclusi' 


inventions and patents from governmental 


entering wedge for further legislation to empower the ommission 
governmental inventors 


vr inted 


to receive patents [rom hon 


ense would have to be it least for a few years, to induce any one 
undertake the 
lrade (¢ 


1 license In « 


almost always necessary development expense, and the 


be charged with favoritism 


rder to protect its licenses, the Trade ¢ 


ommission would surely in granting 
omission would 
most unfortunate activity for the Gov 
he industries their doors to the 
g to disclose to them their secrets or unpatented inv 

the industri« 


w government 


ive to sue infiringers, a ernment 


would clos« vernment employees, fear 


‘ntions, and research 
would be discouraged for fear that government employees 
facilities, might reach the first and 
body of patents, in case that one 


result patent it 


The Trade Commission, owning a large 
f its patents was found to be infringed during or at the close of a frequently 
ery expensive development by private interests would be able to dictate 
the | 
opment, could be 
priving the dev 


icense the price at which the article, which was the object of the de- 
to dictate other similar conditions, thus de- 
much of its value; and could even require the 


sold, or 
elopment ol 
see, as a condition for granting needed license, to practically destroy 
lated patents 
uld prefer to retain the monopoly for itself, 

Che foregoing and other objections would result in making patents less 


irable 


me of its unre as by licensing the trade generally when it 


to own or to purchase, and consequently would decrease the in- 
ntive to produce inventions, which production is the main purpose of our 
itent 


l he proposed 


system 

section is unnecessary for the protection of government 
since they now have all the rights which non-governmental 
employees have to patent inventions and to sell them. It is therefore be- 
lieved that the Federal Trade Commission section should not be enacted 
into law in any form, even as a separate bill. 


mployees, 
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Award of Kelvin Gold Metal 


The first triennial award of the Kelvin Gold Med been 
made to Dr. William Cawthorne Unwin, F.R.S., of London, for 
his preeminence the branches of engineering t} h Lord 
Kelvin’s scientific work and researches were close identified 
The Kelvin Gold Medal as instituted eight vear J when the 
leading engineering societies of the world coéperated in securing 
a memorial to Lord Kelvir listinguished engineer and man of 
cence The major memorial took the form of window in 
Westminster Abbey The Kel Medal was established from the 
remainder of the memori fund The Kelvin Gold Medal Fund ts 
idministered by the Institution of Civil [engineer The com 
mittee making the award, in accordance with the conditions of the 
Kelvin Medal Trust isted of the presidents « rincipal 
representative British engineering institution 

Dr. Unwin | been professor of mechanical and | raulie er 
gineering at the R vi engineering Colleg t 
of engineering at ( tral Technical Colleg t G is of 
| lo H esident of the Institu ( king 
nee nd mber of 1 Amer sx Me 
chanical Eng 

Dr. Unv | dl vor} vr ortance u e develop 
ment ! ‘ ethod testing, in necth not only with 

terials but also with all tvpes of power plant. The standardiz 

thor 1) ti ‘ ing carried on by the Brit lengineer- 
ing Standards A tor ves much i ee to his pioneer 
work. In the worl coordinating results of experience in engi 
neering desigt the development of centrifugal pumps and the 
hydraulic generation of power, in increasing the efficiency of heat 
engines, and in machine design, the influence of Dr. Unwin, both 
as a writer and as a teacher, has been far-reaching 


Engineer Appointed to Public Service 
Commission of Maryland 

Ritchie of Maryland has announced the 

appointment of Ezra B. Whitman, civil engineer, and president 


of the Engineers’ Club of Baltimore, as one of the three public- 
service commissioners of the state. 


C,overnor recently 


In the announcement emphasis 
was laid particularly on the desirability of 
neer on this board. 

Mr. Whitman was graduated from Cornell University in 1901, 
and afterward took special courses in chemistry and bacteriology 
in the Cornell Medical School, New York. From 1902 to 1905 
he was a member of the firm of Williams and Whitman, of New 
York City. From 1906 to 1911 he acted as division engineer for 
the Sewage Commission of Baltimore, in charge of the design and 
for that From 1911 to 
1914 he se rved as chief « nginee! and pre sident of the Wate r Board 
of Baltimore City, in charge of the maintenance, operation and 
extension of the system. From May 1914 to May 1916 he was a 
member of the firm of and Whitman. 
a member of the firm of Norton, 
carried on a very as consulting civil engi- 

During the war he officer in 
Camp Meade, with rank of major, 


tically the whole of the operation and maintenance of 


having a trained engi- 


construction of the sewer systems city 


Greine! 1916 he 


sird and Whitman, who 


since 
has bee n 
have extensive practice 


neers Wis charge of utilities at 


and was responsible for prac- 


camp 

Mr. Whitman is a 
engineers, American 
Health Association, New 
American Association of 
Baltimore 
able 


Civil 
Publie 
Association, 
Club of 
His appointment has been a matter of very consider- 
friends 


member of the American 
Water Works Association, 
England Wate 


I:ngineers, and the 


society of 
merican 
Works 


engineers 


eratification to 


and fellow engineering associates 
in Baltimore, where it is felt that considerable advantages will 
accrue from the presence of an engineer on the Public Service 


Commission. 
A Correction 


A. i. Hall has called attention to the fact that in the discussion 
of his paper in the February issue of MecHANnicAL ENGINEERING, 
page 101, the 54 to 60 in. dimensions referred to circular saws and 
that the 3-hp. and 4-hp. should have read 300-hp. and 400-hp 











Engineering and Industrial Standardization 


Campaign Against Industrial Accidents 


[ URING 1921 the National Safety Council 
are for the first time attempting a unified and intensive acci- 
dent-prevention 


the members of 


campaign. Formerly safety campaigns have 
been conducted independently in each of the S000 member plants 
of the council, and although much 
these scattered campaigns, there are still approximately 22,000 
workers killed and 600,000 injured in industrial accidents each 


vear. 


has been accomplished by 


The plan announced at the headquarters of the council in Chi- 
cago calls for a concentrated attack, through all available means, 
on a different hazard each month. Thus during January, in ap- 
proximately S000 industrial plants, mines, railroads and other 
publie utilities throughout the country, a special campaign was 
conducted ladder The February campaign 
was against neglect of minor injuries and infections arising there- 
from, and the March campaign dealt with unsafe clothing. The 
campaigns announced for the other months are as follows: April, 
horse play; May, hand-tool hazards: June, standing or sitting in 
dangerous places; July, machinery hazards; August, inattention 
September, fire; October, health hazards; November, 
handling of materials; and December, eve injuries 


against accidents. 


careless 


Safety Code for Logging and Sawmill Machinery 


For a number of months the Bureau of Standards, at the re- 
quest of the American Engineering. Standards Committee, has 
been organizing a Sectional Committee to formulate a safety code 
for logging and sawmill machinery. 
mined is as follows: 


The personne] so far deter- 


ASSOCIATION, SociETy oR FirM 


NAME REPRESENTED 
Manufacturers’ Organizations: 

W. Granam Co e, director of 
Safety and Industrial Rela- 
tions 

FranK H. Lame, president 
Wynooche Timber Company 

Dr. WILSON CoMPTON, manager 


AND ADDRESS 


Southern Pine Association 
Pacific Logging Congress 
National Lumber Manufacturers As- 
sociation 
x West Coast Lumber Association 
Individual Manufacturers: 
KENNETH RusuHToN, chief engi- 
neer 
W. G: HaGMIER 
J. S. Rep, president 
State Authorities: 
H. M. Wo tr in, Cal. 
James C. CRONIN, Pa. 
Ricuarp J. CuuuteN, N. Y. 
C. H. YounGer, Wash. 
R. A. McA. Keown, Wis. 
C. H. Gram, Ore. 
Government Bodies: 
Co.. W. B. Gree vey, Forester 
E. H. FIntayson 
E. B. Rosa 
M. G. Lioyp 
J. A. DicKINSON 


Baldwin Locomotive Works 
Allis-Chalmers Company 
Clark Brothers Company 


International Association of Indus- 
trial Accident Boards and Com- 
missions 


U. S. Forest Service 
Canadian Forest Service 
> Bureau of Standards 


Safety Engineering Organizations: 
JoserH H. Dickinson, Lidger- 


wood Manufacturing Com- American Society of Mechanical 
pany Engineers 

C. W. Price, general manager National Safety Council 

Car. O. Hero, safety engineer, 
Lumber Mutual Casualty American Society of Safety Engi- 
Insurance Company neers 


Insurance Organizations: 


W. H. Cameron, secretary- Workmen's Compensation Service 
treasurer Bureau 
H. F. RicHArDSON National Council on Workmen's 


Compensation Insurance 
Cart O. Hero, safety engineer, 
Lumber Mutual Casualty 
Insurance Company 
Civic Associations: 
P. S. Rispae, secretary 


National Association of Mutual 


Casualty Companies 


American Forestry Association 


Orgar La 
Internation I l 
Worker 
Dr. THorrinn THARALDSEN I il Legior f | 
bern 
r Societ 
Pror. | [. Cian, | rsit 
Washingt Societ \ 
I) lual I 
Mason Swier Berry, Timber Apprais Section, = 
Department 
A. R. Lawrence, manager, Virginia State Rating B 
Joun H. Foster, N. H. State Forester 
ROBERT STANLEY ifety engineer, Parker- Young ¢ Linco N.H 
W I) SCRUGGS officis P ind safety engine ’ Cire ft Sout! rr Pir 
( Thapean Boga I 
Davin VAN ScHaact | tor, B I \ 
Preventi let Life I ( 


Safety Code for the Protection of Head and Eyes 


(Attention ts called to a new publication of the Bureau of Stand 
ards, Handbook No. 2, entitled National Safety Code for the Pro- 
tection of the Head and Eves of Industrial Workers. This is 
set of rules designed to give mechanical and optical protection to 
the eves of workers in certain occupations which involve an eye 
hazard. The rules have been worked up in codperation with 
outside conferees representing all points of view and especially 
with the assistance of an Advisory Committee which has ap- 


proved the draft of the rules 

A copy ol this code mav be obtained by addressing the Bure 
of Standards, Washington, D. C If desired in 
obtained at a small charge from the Superintendent of 
Documents, Government Printing Office, Washington, D. C 


quantity .they 
InAy be 


Industrial Lighting Code 


At the March 6, 1920 American 
Standards Committee the Illuminating Engineering 


Engineering 
Society was 
requested to form a Sectional Committee for the development 
of an Industrial Lighting Code and to assume sponsorship there- 
for. This society accepted the responsibility and has submitted 
the names of the members of the Sectional Committee to the A 
ki. 8. C. The interests included in this Committee and the num- 
ber of representatives assigned to each are as follows: state com- 


meeting of the 


missions (1), gas and electric companies (3), insurance interests (2), 
federal bodies (2), other general interests (3), manufacturers of 
lamps (2), and consulting engineers (3). 

The members of the Sectional Committee are: L. B. Marks 
Chairman), W. T. Blackwell, W. F. Little, R. E. Simpson, G. H 
Stickney, W. J. Serrill, Prof. C. Ie. Clewell, Dr. Louis Bell, Dr. A 
S. MeAllister, G. B. Regar, Dr. M. G. Lloyd, Dr. Thomas © 
Kipper, C. L. Law, W. D. Keefer, W. H. Cameron, end Dr. J. W 


Schereschewsky. 


Copper Specifications 


The American Society for Testing Materials has submitted the 
following copper specifications to the American 
Standards Committee for approval: 

Specifications for Soft or Annealed Copper Wire (B3-15). 

Specifications for Lake Copper Wire Bars, Cakes, Slabs, Bil- 
lets, Ingots and Ingot Bars (B4-13). 

Specifications for Electrolytic Copper Wire Bars, Cakes, 
Slabs, Billets, Ingots and Ingot Bars (B5-13). 

Methods for Battery Assay of Copper (B34-20). 

Specifications B3-15, B4-13 and B5-12 may be found in the 
1918 volume, and Specifications B34-20 in the 1920 volume of 
A.S. T. M. Standards. Copies of these may also be obtained from 
the American Engineering Standards Committee, 29 West 39th 
Street, New York. 
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MECHANICAL I 


News of Other Societies 


\\ CAN INSTITUT! MINING AND 


INEEI 


Mer. URGI 


(1 


ING 


repor Investigation on the fatig drill steel by magnet 
metic analysi Phe di led to a resoluti 
I | itute establisl | Ll in cooperation ith other 
( ret v ocreti nd G ernment gencies to investigate 

he bore ge and | tre ent rock-drill steel and ot 
tee! ibjected to similar stresses his resolution was passed 
inamnimously and will go to the board of directors for action 
Pwo « r Sess] were held on iron and steel at which question 
li Vitti the man eture mal me rgv ol these metal 
were tf ! ID Sore i the paper presented were statu red 


Mi rement of Blast-Furnace Gas, by Ward 
ind R. 8. Reed; Importance of Hardness of Blast-Furnace Cok 
Cowe R Rice Niu iacture kerrot nvanes« i! the | an 


Robert M. Keeney and Jay Lonergan; 


Furnace the Iron Foundry, by Richard Moldenke; Surface 
Changes Carbon Steels Heated in Vacuo, by E. H. Hemingway 
nd G.R. Ensminger; and Molybdenum Steels, by John A. Mathews 
One entire session and parts of others were devoted to indus 
trial relations. Among the papers presented were one on the 
Hiring and Placing of Men, by S. R. Reetanus, and another on 
Dust Ventilation Studies in Metal Mines, by D. Harrington 
Sessions were held also on mining and milling, coal mining, non- 
ferrou etallurgy, non-metallic minerals, and petroleum and 
gus. The list of papers presented at these sessions included 
Relation of Air Pressure to Drilling Speed of Hammer Drills, 
by H. W. Seamon; Skip Hoisting for Coal Mines, by Andrews 


Allen and J. A. Ga Steel Chimneys and Linings it 
Copper Plants, by A. G. MeGregor; By-Produ 

Non-metallic Mineral Industries, by Oliver ] 
et of Temperature, Deformation, Grain Size, and Rat 


Mechanical Metals, by W. P 


Phe 
, luct | X- 
, ] 

»OWICS 
ng of th 


" Properties of 


H. Nead, H. W. Seamon, and 


Survey Section in tl 


by J. J. Thomas and J 
are abstracted in the 
banquet, Herbert Hoover, retiring president, delivered 


pers 
. Sykes IS ISSU 


the 


brief address in which he reviewed the activities of the Institute 
luring the past veal kdwin Ludlow, New York, the incoming 
president spoke the present labor conditions in the United 
States 


AMERICAN INSTITUT ELECTRICAL ENGINEERS 


New York, February 


in his address, 


President 


enginee! 


16,17 and 18 
role of the 
the rapid growth in 


meeting in 


sford, 


ilization, 


rre reviewed the 
calling attention to 


and the 


modern cen 


iwnitude of modern enterprises increasing application 


I science to all phase s of life The con plicate dl civilization of 


present day exhibits the process of association at its n 
ind the engineer is being forced more and more into closer coépera 
Th has past when he 


tion with his professional brothers. 
in grapple alone with the engineering problems of the times. 


day 
Phey must now be solved by the profession as a whole, and here in 

- the secret of the growth of engineering societies, which represent 
tiie At the same time, 
the spirit of association inevitably fosters the substitution lor 


t} 


ne motive of private interest the noble purpose of unselfish pul lie 


concrete answer to the eall for e« Operation, 


ervice 

\ notable feature of the meeting was the presentation of the 
dison medal to Dr. Michael I. Pupin of Columbia University 
‘tor work in mathematical physies and its application to the 
electrical transmission of intelligence.’’ Upon receiving the medal, 


Dr, Pupin gave an address on Wave Transmission, in which he 


NGINEERING Pos 


, y ent during the period from 1LO1L0 | I 
S. ? held on storeke g. P | st 
rdizati of equ t | 

] ct T ei ‘ ‘ 
} INEERING | CANAD 

\nn gy r | l Pe - i) ( erable 
ttents give tot } ‘ v1 e registration 

eng Cl ( a I} oh t | it 
trator ! ( r ( ( ( ( 
except Sasi li il Pri vard Is] {) \\ k 
is well under v 1 se pr ( eve! ' 

ul passage such legislation Phe ! it ter nal 
relations reported that arrang s | C1] ed with 
The American Society of Mechanical Engineers indefinite 
tern d 1 the American Institute Mi g Mi 
gical I¢ngineers for e 7 vherel t ( nd the 
Cat n Institute ill n exchange privileg lea- 
tions; that 1 ny member of these Amer ! i! 


the publications the Institute at the same price pal 
he n ers of the latter organization nd vice I 
NATIONAL Macuine Toot Buitpers’ Assoctati 

Meeting at Cleveland, February 24, 25 and 26. Cost accounting 

machine-tool plants was the chief topic of discussio1 A report 
vy Scovell, Wellington and Co. outlined a plan for star i methods 
of cost ar inting which included such iter s interest ested 
capital, rent on buildings, cost of drawings, patt gs and 
fixtures, cost idlene normal burde d un L burde 
nd other points necess { now total « s. Fred A. Geiet 
showed by figures compiled from 70 impor ies for 
the ten years prior to 1913 that the net returns eraged ) pet 
cent on the invested capital since that period, caretul estimates 
place the net returns at 10 per cent. E. J. Ke I 
ommended the use of the budget svsten r recording expenses 
and keeping them within the proper limit. Ernest F. DuBrul 
outlined a program for the association to undertake, in coéneration 
with The American Society of Mechanical Engineer l other tech 
nical societies, along such lines as the standardizati 
tools and the organization of industrial ress 


MANUFACTURERS 


be DI lary 22 ( 


AMERICAN BoIrLer 


Vi | und, 


Meeting me omn ee rep n 
standard specifications for setting return-tubular and water-tube 
boilers were presented. Charles E. Gorton, chain 


Uniform Boiler Law Society, reported on 
National Board of Boiler and Pressur 
the valuable 


‘recent 
ing of th 


which resulted in formulation of 


plans for bringn 


Vessel I pectol 


about the simplification of the stamping and registration of boilers 


the examination and certification of Inspectors, and the unilorm 


interpretation of the Boiler Code. Provision was made for 
the Boiler Cos 


Society of Mechanical Engineers in the interpretation and re 


cooperation with le Committee of Tl 


; 
Ol 


the Code and also as to tolerances in its enforcement 
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Tue AIRPLANE. 
1920. 


By Frederick Bedell. D. Van Nostrand Co., New York, 
Cloth, 6 X 9 in., 257 pp., frontispiece, diagrams, $3. 

The first six chapters of this volume contain, in revised form, 
the material previously published under the titles Airplane Char- 
acteristics and The Air Propeller. Seven additional chapters dis- 
cuss problems of flight, performance and stability. The author's 
aim has been to present a well-rounded introductory treatment 
simple in form, but reasonably complete and accurate. 


AMERICAN LUBRICANTS FROM THE STANDPOINT OF THE CONSUMER 
B. Lockhart. Second edition, revised and enlarged. 
Publishing > Easton, Pa., 1920. Cloth, b 
tables, 34. 


By L 
The Chemical 
9 in., 341 pp., illus., 


This book is offered to buyers and users of lubricants as an aid 
in the intelligent selection of oils and greases. It describes the 
various commercial lubricants, explains the laws of friction, the 
conditions met in lubricating various classes of machinery and 
the methods used to satisfy them. Methods for chemical and 
physical tests are given, and specifications for oils and other lu- 
bricants for a great variety of purposes. 


ASPHALTS AND ALLIED SusBstTances. By Herbert Abraham. Second 
edition, corrected D. Van Nostrand Company, New York, 1920. 
Cloth, 6 9 in., 608 pp., illus., diagrams, tables, $6. 


sellers and users 
pitches and their products. It includes the 
methods used for testing and analyzing raw and manufactured 
products, information on blending and compounding mixtures, 
general information on the scope of the use of bituminous mate- 
rials and on their limitations, and the principles underlying the use 
of pvituminous products for structural purposes. Topics which 
have been adequately presented in other books have been purposely 
subordinated to those concerning which little has hitherto been 
published. 


This is a comprehensive treatise for makers, 
of asphalts, tars, 


Cams, ELEMENTARY AND ADVANCED. By Franklin De Ronde Furman. 
John Wiley & Sons, Inc., New York, 1921. Cloth, 6 X 9 in., 234 pp., 
diagrams, $3. 

The first five sections of this book appeared previously under 
the title, Elementary Cams. To these sections three have been 
added, giving a further development of the subject. The elemen- 
tary portion gives a classification, an arrangement and a general 
method of solution of the well-known cams, and also a series of 
cam factors for base curves in common use. The advanced por- 
tion includes the development or use of the logarithmic, cube, 
circular, tangential and involute base curves, and the establish- 
ment of cam factors for those which have general ones. 


Die KoMPRESSIONS-KALTEMASCHINE. 
Munich and Berlin, 1921. 
diagrams, 30 M. 


By W. Koeniger. R. Oldenbourg, 
Paper, 6 X 9 in., 204 pp., plates, tables, 


This book is based on an extensive investigation of sulphurous- 
acid refrigerating machines by its author. New views resulted, 
which contribute to a solution of the question why the ‘wet’ 
process of compression is less efficient than the “dry,”’. and which 
also led to new methods for the calculation of refrigerating ma- 
chines. The book is intended for students of the theory of these 
machines and for designers, and includes both sulphurous-acid and 
ammonia machines. 


ELEMENTARY Dynamics; a Text-Book for Engineers. By J. W. 
University Press, Cambridge, 1920. Cloth, 5 X 7 in., 
grams, $3.25 


av. 


Landon. 
246 pp., dia- 


The author of this textbook believes that many of the begin- 
ner’s difficulties in grasping the fundamental principles of dynamics 
arise from an overemphasis of mathematics. This difficulty he 
attempts to avoid by emphasizing the physical ideas, whose mean- 
ing he explains partly by definition and description, but mainly 
by worked examples in which formulas are avoided as far as 
possible. 


NOTES AND BOOK REVIEWS 


ELEMENTS OF MeEcHANISM. By 
Walter H. James. 
York, 1921. 


Peter Schwamb, Allyne L. Merrill and 
Third edition. John Wiley & Sons, Inc., New 
Cloth, 6 X 9 in., 372 pp., diagrams, $3.50. 

After sixteen years this textbook appears in a thoroughly re- 
vised and expanded edition, embodying the changes suggested by 
its use for instruction at the Massachusetts Institute of Tech- 
nology and other colleges. It is intended to provide a systematic, 
clear, and practical presentation of the subject, suited to the 
amount of time usually devoted to it in college courses. 


ERTRAGREICHSTER AusBAU VON WASSERKRAFTEN By Dr 
Oldenbourg, Munich and Berlin, 1920 
diagrams, 40 M. 


Leiner. R. 
Paper, 8 X 11 in., 111 pp., 


The author examines the principles which serve as a guide in 
estimating the probable financial returns from the utilization of 
a water power; then he studies the most method 
of development, depending upon the constancy or intermittency ol 


advantageous 


the power, the possibility of using reservoirs, and similar factors 


Gace Design ann GaGe MAKING By Erik Oberg and Franklin D 
Jones. First edition, first printing Phe Industrial Pr New York 
1020 Cloth, 6 X 9 in., 310 pp., illu liagrams, 33 


Much, the authors state, has been published on manufacturing 
practice, but comparatively little on the design and making of the 
gages used to control manufacturing processes and insur 
changeability in finished parts. 


inter- 
Their book is intended to present 
the principles upon which gage design depends, and to deserib 
the methods of manufacturing, measuring and testing gages. 

Hypro-E.Lectri 


& Sons, Ltd 
illus., 4 6 in., 


DEVELOPMENT By J. W 
Pitman’'s technical 
boards, $1. 


Meares Sir Isaac Pitman 
primer serie 0) pp., front., 


This little primer, based on the author’s experience, aims to set 
down in logical order the points which require attention in the 
discovery, reconnaissance and final design of a hydroelectric scheme. 
It is confined strictly to the hydraulic aspect of the problem, omit- 
ting electrical questions and the practical details of plant con- 
struction. 


Praxis. By Pau! 
Paper, 6 X 9 in.. 


KUGELLAGER UND WALZENLAGER IN THEORIE UND 
Haupt. R. Oldenbourg, Munich and Berlin, 1920. 
199 pp., tables, diagrams, 18 M. 

This work is a summary and extension of the scattered literature 
on bearings with rolling friction. Besides a theoretical discussion 
of the laws underlying the construction of ball and roller bearings, 
current practice is described, and the commercial types are exam- 
ined critically. 

PERSONAL RECOLLECTIONS OF ANDREW CARNEGIE. 


Fleming H. Revell Co., New York. Cloth, 6 x 
trait, $1.50. 


By Frederick Lynch. 
S in., 184 pp., por- 
Dr. Lynch’s reminiscences cover a phase of Mr. Carnegie’s 

activities that is not so widely known as his bereficences. His 

love of poetry and music, his religious opinions, interest in inter- 
national peace, his views on education and similar topics, are set 
forth as he gave them to his friends. 

PROPERTIES OF STEAM 


H. L. Callendar. 
6 X 9 in., 531 pp., 


TURBINES B 
1920. Cloth 


THEORY OF 
New York 


AND THERMODYNAMI: 
Green & Co 
diagrams, tables, $14. 


Longmans, 


This work gives a connected account of the conclusions resulting 
from the author’s extended experimental and theoretical investiga- 
tions of the problems depending primarily on the properties of 
steam. It is therefore intended to supplement treatises written 
from an engineering standpoint, by presenting the thermody- 
namical aspect of the problem. The book explains the origin of 
the author’s equations for steam, shows how well his theory has 
fitted with subsequent work, and how his equations and tables may 
best be applied to more recent developments. A considerable 
portion deals with the thermodynamical theory of turbines, and 
here some new methods are introduced which the author believes 
will be useful to engineers. The book includes his steam tables. 


288 








THE ENGINEERING INDEX 


iSlered U 


"HE ENGINEERING INDEX presents each month, in conveniently classified form, items descriptive of the articles appearing in 
the current issues of the world’s engineering and scientific press of particular interest to mechanical engineers At the end of 
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25 cents per page, plus postage. A separate print is required for each page of the larger periodicals, but wherever possible two small or 
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identify the article by quoting from the Index item: (1) Title of article; (2) Name of periodical in which it appeared; (3) Volume, 
number, and date of publication of periodical; (4) Page numbers. Orders should be sent to the Engineering Societies Library, 
29 West 39th Street, New York 
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Dock for landing, mooring and storing of airships 
and aeroplane, invented by E. S. Ullman. 

Submarine vs. Aircraft v. Submarines, L. H. 
Strain Flight, vol. 13, no. 3, Jan. 20, 1921, pp 
46-48 Their comparative value as weapons of 
war studied from records of their respective applica- 
tions in last war Writer believes that if air force 
is developed extensively there need not be any 
fear of the submarine in future campaigns Paper 
read before Royal Acronautical Soc 


AIRCRAFT CONSTRUCTION MATERIALS 

Plywood. See PLYWOOD 

Steels. British Standard Schedule of Cold Worked 
Steels for Aircraft British Eng. Standards Assn., 
no. 112, Nov 1920, 15 pp., 2 figs Schedule of 
seven cold-worked steels in form of black bars 
Chemical composition, heat treatment and mechan- 
ical properties are specified 


British Standard Schedule of Sheet Steels for 
Aircraft British Eng. Standards Assn., no. 113 
Nov. 1920, 12 pp., 3 figs. Schedule of three sheet 
steels. Chemical composition, heat treatment and 
mechanical properties are specified 

British Standard Schedule of Valve and Valve 
Spring Steels for Aircraft British Eng. Standards 
Assn., no. 114, Nov. 1920, 17 pp., 7 figs. Schedule 
of three valve steels and two valve-spring steels for 
aircraft engines Chemical composition, heat treat 
ment and mechanical properties are specified for 
steel in form of bars, forgings and drop forgings 

British Standard Schedule of Wrought Steels for 
Aircraft British Eng. Standards Assn., no. 111 
Nov. 1920, 27 pp., 9 figs. Schedule of fourteen 
wrought steels in form of bars, billets, forgings and 
drop forgings. Chemical composition, heat treat- 
ment and mechanical properties are specified. 

AIRSHIPS. 

Rigid. Speed and Endurance of the Rigid Airship 
E. H. Lewitt Aeronautics, vol. 20, no. 379, Jan 
0, 1921, pp. 43-44, 2 figs. Graphs showing varia 
tion between speed, horsepower and capacity 
(To be continued 

Zeppelin. The Zeppelin Airships, L. 64 and L. 71 


George Whale Aeronautics, vol 20, 20. 377, 
Jan. 6, 1921, p. 9. Classification and description 
of types 

ALCOHOL 


Peat as Source of. See PEAT, Gasoline from. 
{See also AUTOMOBILE FUELS, Alcohol. ] 
ALLOY STEELS 


Electrometric Analyses. The Electrometric Anal 
yses of Special Steels (Analyses électrométriques 
des aciers spéciaux Industrie Electrique, vol 
30, no. 686, Jan. 25, 1921, pp. 33-36, 5 figs In 
dustrial apparatus for determining chromium 
vanadium, and manganese 

Uranium Steel. Investigates Uranium Alloy Steel, 
E. Polushkin Iron Trade Rev., vol. 68, no. 6, 
Feb. 10, 1921, pp. 413-417, 6 figs. In medium- 
carbon steel uranium increases elastic limit and re- 
sistance to rupture without affecting ductility 
No unusual results were obtained than could not 
be had with other special steels. Translated from 
Revue de Métallurgie 


ALUMINUM 


Castings. Analyze Loss in Aluminum Shops—IV, 
Robert J. Anderson. Foundry, vol. 49, no. 3, 
Feb. 1, 1921, pp. 104-111 Tables showing casting 
losses in various foundries on different castings 
Percentages of losses from enumerated causes are 
indicated in case and comparisons are made 


ALUMINUM ALLOYS 


Aluminum-Iron. Influence of Iron on the Mechan 
ical Properties of Chemical Aluminum (L’influence 
du fer sur les propriétés méchaniques de l'aluminium 
brut de coulée), Léon Guillet and Albert Portvin. 
Revue de Métallurgie, vol. 17, no. 11, Nov. 1920, 
pp. 753-756, 4 figs Addition of iron to chemical 
aluminum was found to increase hardening and 
to diminish ductility With 4 per cent iron alloy 
is not capable of plastic deformation 

Castings. Castings of Light Aluminum Alloys, 
Robert J. Anderson. Iron Age, vol. 107, no. 7, 
Feb. 17, 1921, pp. 433-436, 15 figs. Value of macro- 
scopic examination in foundry practice. Its corre- 
lation with microstructure. Methods used and 
typical structures. 

Copper-Aluminum. Mechanism of Solidification of 
a Copper-Aluminum Alloy, Junius David Edwards. 
Chem. & Metallurgical Eng., vol. 24, no. 5, Feb. 2, 
1921, pp. 217-220, 5 figs. Study of piping, segre- 
gation and mechanism of solidification of Cu-Al 
alloys, especially no. 12 containing 8 per cent alu- 
minum, by means of precision measurements on 
density at various high temperatures 

AMMONIA 

Manufacture. Artificial Ammonia, Jacques Boyer. 
Sci. Am., vol. 124, no. 6, Feb. 5, 1921, pp. 110, 
4 figs. Claude process in successful operation in 
France 

British Neutral Sulphate Process, E. V. Evans. 
Gas Age, vol. 47, no. 2, Jan. 25, 1921, pp. 44-46. 
Methods of neutralizing free acid by ammonia gas 
at South Metropolitan Gas Co., London. Paper 
read before Southern District Assn. of Gas Engrs. & 
Managers. 

Saturated, Tables for. ‘Temperature and Pressure 
Tables for Saturated Ammonia. Power, vol. 53, 
no. 3, Jan. 18, 1921, pp. 96-99. Tentative tables 
preparedjby U.S. Bur. of Standards. 

Synthetic. Manufacture of Synthetic Ammonia 
at Oppau,“Germany—I. Chem. & Metallurgical 
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Eng., vol. 24. no. 7, Feb. 16, 1921, pp. 305-308 
7 figs Principle of process Manufacture of pro 
ducer gas and water gas used in process Puritica 
tion of gas mixture Catalytic oxidation of carbon 
monoxide Elimination of carbon dioxide and 
carbon monoxide. Translated from Technique 


Moderne 


AMMONIA ABSORPTION REFRIGERATING 
SYSTEM 


Non-Condensible Gasesin. Causes and Prevention 
of the Formation of Noncondensible Gases in Am 
monia Absorption Refrigeration Machines. E. C 
McKelvy and Aaron Isaacs. Technologic Papers 
Bur. of Standards, Dept. of Commerce, no. 180, 
Oct. 25, 1920, 10 pp., 1 fig Method for quanti- 
tative estimation of carbon dioxide in ammonia 
is also given 


APPRENTICES, TRAINING OF 

Draftsmen. How to Train Drafting Apprentices 
S. E. Ferry Indus. Management, vol. 61, no. 3 
Feb. 1, 1921, pp. 95-97. Outline of two-year 
training course 

Methods. Programs of Apprenticeship and Special 
Training in Representative Corporations, J. \ 
L.. Morris. Am. Mach., vol. 54, no. 6, Feb. 10 


1921, pp. 230-232, 4 figs Practice of Brown & 
Sharpe Mfg. Co., Providence, R. I Apprentice 
training has gone on for 70 years Present school 
holds classes during working hours. Codéperative 


students also are employed 


Programs of Apprenticeship and Special Training 
in Representative Corporations, J]. \ lL. Morris 
Am. Mach., vol. 54, no. 8, Feb. 24, 1921, pp. 310 
312, 3 figs. Practice of Bethlehem Shipbuilding 
Corp., Quincy, Mass. Sub-foremen are trained to 
act as instructors for new men 

School Education. Engineering Education, Charles 
C. Garrard Eng. Rev.. vol. 34, no. 7, Jan. 1921, 
pp. 175-178 and 180 Report of City of Birming 
ham Education Committee on school education of 
apprentices, 

Textile Mills. Standardized Training of Textile 
Apprentices, Eugene Scepesi Textile World, vol 
59, no. 6, Feb. 5, 1921, pp. 193 and 295, 298, 305 
and 309, 10 figs Uniform methods of industrial 
education, a means for reducing waste and loss 
accruing under present system 


AUTOMOBILE ENGINES 


Abell. A High Speed Engine with Positively Operated 
Valves Automotive Industries, vol. 44, no. 4 
Tan. 27, 1921, pp. 157-159, 4 figs. Abell design in 
which but one poppet valve per cylinder is used 
this being put in communication alternately with 
inlet and exhaust ports by rotary distributor placed 
lengthwise of cylinder head casting Yoked rocker 
levers have two rollers in contact with opposit 
sides of cam Cooling of valves by incoming charge 
makes it possible to use higher compression without 


knock 


Air-Cooled. A Revolving Air-Cooled Engine Auto- 
motive Industries, vol. 44, no. 5, Feb. 3, 1921, 
pp. 219-220, 1 fig. Has cylinder axes parallel to 
axis of rotation and utilizes wobbling-plate principle 
Is of four cycle type but has planetary gear so ar 
ranged that engine makes one revolution for two 
revolutions of plate, thus combining high piston 
speed with low rotative speed Single sleeve valve 
of cast iron is employed in each of five aluminum 
cylinders 

Air-Temperature Regulation. Air-Temperature 
Regulation Effects on Fuel Economy, Reuben E 
Fielder Jl. Soc. Automotive Engrs., vol. 8, no. 2, 
Feb. 1921, pp. 119-122, 7 figs. Tests conducted 
by Fifth Avenue Coach Co. of New York City to 
study temperature of air entering into cylinder 

Carburetors. See CARBURETORS. 

Design. Fuel Problem in Relation to Engineering 
Viewpoint, A. L. Nelson Il. Soc. Automotive 
Engrs., vol. 8, no. 2, Feb. 1921, pp. 101-115, 33 
figs. Account of extensive tests conducted with 
view of studying effect of engine design and correla 
tion of results obtained for undertaking research of 
fuel problem 

Relation Between Principal Characteristics of an 
Automobile Engine (Relations entre les principales 
données constructives d’un moteur), Raymond 
Bricout Technique automobile et aérienne, vol. 
11, no. 111, 1920, p. 127, 1 fig. Graphs showing 
relation between cylinder diameter, piston stroke 
r.p.m., ete, 

Eight-Cylinder, Balancing. Balancing of Eight- 
Cylinder Automobile Engine, and Order of Firing 
of Cylinders (Etude du moteur a huit cylindres en 
ligne au point de vue équilibrage et ordre du travail 
des cylindres). Technique automobile et aérienne, 
vol. 11, no. 111, 1920, pp. 97-125, 31 figs. Dia- 
grams indicating stresses in crankshaft at various 
stages of rotation, computation of maxima stresses 
formulas for inertia forces, etc. 


Engine Speed and Air Speed. Diagram Giving the 
Velocity of an Automobile in Terms of the R.P.M 
of a Motor (Abaque donnant la vitesse d’une voiture 
en fonction de la vitesse de rotation du moteur), R 
Bricout. Technique automobile et aérienne, vol 
11, no. 111, 1920, p. 126, 1 fig. 

Hot-Spot Manifold. The Volatility of Internal- 
Combustion Engine Gasoline, Frank A. Howard. 
Jl. Soc. Automotive Engrs., vol. 8, no. 2, Feb. 
1921, pp. 145-148, 1 fig. Argument for further 
development, improvement and wider use of hot 
spotImanifold of automotive engines. 


AUTOMOBILE FUELS 


Alcohol. Researches on Alcohol as a Fuel for In- 
ternal Combustion Engines. Harold B. Dixon 
Automotive Industries Qvol.{44, no. 5, Feb. 3, 1921, 


Vou. 43, No. 4 


pp. 211-215 Basic data on vapor pressure, igni 
tion temperature, movement of flame through ex 
plosive mixtures and detonation of vapor of alcohol 
gasoline, benzol and various mixtures of two of 
these fuels Authorization of standard alcohol 
mixtures to be used with present engines is urged 

Naphthalene. The Combustion of Naphthalene 
Solutions in Internal Combustion Engines. L. S$ 
Palmer Automobile Engr vol 11 no 146 
Jan. 1921, pp. 31-34, 6 figs Naphthalene di 
solved in benzole to strength of 15 per cent by weight 
said to form eflicient fuel for ordinary gasoline engine 

Research. Notes on Current Fuel Research Nl 
Soc. Automotive Engrs., vol. 8, no. 2, Feb. 1921 
pp. 31-134 Answers to circular letters sent te 
members of Soc. of Automotive Engrs., asking them 
method in which they were studying fuel problm 
and reasons for policy followed in their studie 


AUTOMOBILE INDUSTRY 
Germany The German Automobile and Aircraft 


Industries Automobile Engr., vol. 11, no 146, Jan 
1921, pp. 25-27 There have been no changes in 
principal designs In contrast with England, France 


and Italy there is absence of Americanization in 
chassis design and construction 


AUTOMOBILES 

American-Made 1921 Passenger Automobik 
Listed with Their Technical Specifications Motor 
Age, vol. 39, no. 4, Jan. 2 1921, pp. 78 81 Tabu 
lated data of American-made tutomobile with 


makes of principal parts, including engine, lubrica 
tion and ignition systems, etc 

Battery Charging Electric Vehicle Charging Equip 
ments, E. Austin Nutomobile Engr., vol. 11, me 
146, Jan. 1921, pp. 22-24, 6 fig Machine built 
by Lancashire Dynamo & Motor Co. for working 
on polyphase circuit 

Body Construction. Some Sheet Metal Body Work 
Am. Mach., vol. 54, no. 8, Feb. 24, 1921, pp. 318 
320, 6 figs. Operations involved in making metal 
bodies for Ford cars Blanking, forming and finish 
ing sheets 


Body Design. Style in Automobile Bodies, Georg 
1. Mercer Il. Soc. Automotive Engrs vol. & 
no. 2, Feb. 1921, pp. 123-126, 1 fig. Prevailing 
body types and possible developments 

Brakes. Friction Metal for Brake Linings Aute 
motive Industries, vol. 44, no. 4, Jan. 2 192 
p. 153, 1 fig Adaptation of European practic« 
facilitated by manufacture in this country of copper 
lead alloy said to possess exceptional friction quali 
ties. Tests with V-shape brake on truck promise 
well Elimination of brake squeaking said to be 
effected. High friction coefficient claimed 

Brussels Show. ‘The Brussels Stalon (Le salon de 
Bruxelles), H. Petit. Vie Automobile, vol. I¢ 
no. 720, Dec. 25, 1920, pp. 476-481, 13 fig Sur 
vey of exhibits. (To be continued 

Chassis Design. Chassis Design for Fuel Economy 

L. Putnam Jl. Soc. Automotive Engrs., vo 
8, no. 2, Feb. 1921, pp. 167-168 Basis for research 

French. Automobile Production for 1921 (La pro 
duction automobile pour 1921), Charle Faroux 
Henri Petit and André Contet Vie Automobilk 
vol. 16, no. 720, Dec. 25, 1920, pp. I-LXXITII, 126 
figs. Particulars of types to be constructed durin, 
1921 by leading French automobile works, includin, 
also projected designs of motorcycles and aut: 
mobile accessories 

Friction Drive. Kelsey Friction-Driven Car 
Announced. Automotive Manufacturer, vol 4 
no. 10, Jan. 1921, pp. 26-29, 3 fig Friction drive 
said to effect loss of 13 and 25 per cent on high and 
low speeds respectively, as compared to 25 and ¥ 
per cent equivalent for average geer drive 

Gradient Meter. The Tapley Gradient Meter 
Autocar, vol. 46, no. 1316, Jan. 8, 1921, p. 54 
figs Needle indicates on gradient scale steepne 
of hill. 

New York Show. Some New Parts Seen at the New 
York Show, P. M. Heldt Automotive Industries 
vol. 44; no. 4, Jan. 27, 1921, pp. 160-161, 5 figs 
Two new axles, one of which uses two cone clutche: 
in place of differential, are shown New flexible 
universal of laminated steel utomatic advance 
magneto coupling, and lubricatin, system. for tran: 
mission universals and axle, are among develop 
ments 


Transmission Gears. Impact Stresses in the Trans 
mission Gears of Automobiles (Sur les chocs dans 
les engrenages de changement de vitesse des auto 
mobiles), A. Petot Comptes rendus des Séanc 
de l'Académie des Sciences, vol 72, no. 1, Jan. 3 
1921, pp. 42-44. Formulas for computing stresse 


AVIATION 

City Ordinances. Aerial Ordinance for New York 
City. Flying, vol. 10, no. 1, Feb. 1921, p. 25 
Ordinance governing air traffic over New York City 

Civil. Progress of British Civil Aviation. Aviation 
vol. 10, no. 7, Feb. 14, 1921, pp. 207-208. Report 
of British Controller-General of Civil Aviation on 
progress of civil aviation covering six months 
period from April | to Sept. 30, 1920. 

Commercial. European Recognition of the Possi 
bilities of the Airplane for Commercial Uses, E. A 
Dixie. Am. Mach., vol. 54, no. 6, Feb. 10, 1921 
pp. 233-234, 2 figs. English daily papers publish 
meteorological reports. There are two lines of air 
buses between London and Paris. 


1 


The Design Requirements of Commercial Avia 
tion, Grover C. Loening. Jl. Soc. Automotive 
Engrs., vol. 8, no. 2, Feb. 1921, pp. 135-144, 13 
figs. Single-engined versus multi-engined planes 
Desirable future developments. 
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Developments Review of Aviation in 1920 Avia 
tion, vol 0, no. 3, Jan 1921, pp. 83-84 Pre 
pared | Manufacturer Aircraft Association 

Forest Fire Patro \ Year of the Aerial Forest 
Fire Patrol Flying ol. 10, no. 1, Feb ) pp 

¢ Report ubmitted by air officer of head 
uarter nth corps area at in Fra ) 

BALANCING MACHINES 

Turbine-Rotor Martin's Rotor Balancing Mact 
Elec. Rev Lond x no ’, Jan s ) 
pp. 10 ) + fig Patented ma ne for slam 
rotor without rotation 

BEARING METALS 

Anti-Friction Anti-Friction Bearing Meta \ 
Ir tley Meta Ind tr N y 

i mical, physical, and 


t 
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White-Metal High-Tes ratur Pro 
10° Ad ne ' ; b Shae lohy 


and R. W. Woodware 
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BLAST FURNACES 
Combustion Regulation k 
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Developments in 








t ) i WW Linhardt Bla 
urna tk Plant ) ] 
{ Impr } rt ' 
é ‘ plant irna ‘ 
pliances and ga eanet 
Mechanical Equipment Mechanical I pmet 
Papping ide of the Blast Furnace Masct 
arbeit | rd Hochofe I W Bre t 
ie Vere de her Ingenieure, vol. 65 
Jar 5, 1921, py 63 > fig Calls attentior 
» me ct ent time of mechanical 
edi« on ide of blast furnace Note 
lt manual work on the casting beds 





sufficiency of the 
pi hammers and 


harging crane 


pig breaker development of the 
charging cranes; high-capacity 
separation of the breaker and chary, 
Diagrams showing utilization of the 
Future problems 


ng cranes 


crane installation 


Operation Study of Coke Hardness, Owen R 
Rice Iron Trade Rev vol. 68, no. 6, Feb. 10 
d21, pp. 423-426, 4 fig Tests made in three 
stacks of Bethlehem Steel Co. to determine relation 

f furnace condition to coke hardne Abstract 


Paper read before Am. Inst. Min 


Engrs 
Sulphur Content of Charge. 

tent of an Iron Charge in Cupola-Furnace Melting 
with the First Tapping in Contrast to the 
Following (Der Schwefelgehalt einer Eisengattierung 
m Kupolofen-Schmelzprozess beim ersten Abstich 

geniiber den folgenden), Paul Liebaldt Giesserei 
Zeitung, vol. 18, no. 1, Jan. 1, 1921, pp. 5-8. Tables 
giving results of a series of chemical and mechanical 
xperimental investigations demonstrating that the 
first tapping does not show an enrichment of sulphur 
nor a greater silicon residue than the following For 
pecial castings it i sid to be advisable not to uss 
the first tapping because in most cases it is too dull 


BLOWERS 

Power Chart. Notes on the ( Blower 
»ystems, John | Alden Power, vol. 53, no. 5 
Feb. 1, 1921, pp. 180-183, 2 figs Power chart for 

ir piping 


& Metallurgical 


The Sulphur Con 


Process 


ilculation of 


uir blower and friction chart for 


BOILER EXPLOSIONS 


Records. Forty Years of Boiler Explosions Loco- 
motive vol 33. no 4 Oct 1920 pp 101-108, 8 
figs. There have been in period 1880-1919 total 
t 14,281 explosion 10,638 lives lost and 17,085 


person 


injured 


BOILER FEEDWATER 
Treatment. Saving Money by 
Paul M. LaBach Ry. Maintenance 
i no. I, Jan. 1921, pp. 17-20 
ing plants installed by Rock 


ults obtained 


Water Treatment 
Engr vol 
Water treat 
Island system, and re- 


3 figs 
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BOILER OPERATION 








Coal Saving. Coal-Saving in the Chemi I 
David Brownl Pan t | hed } Br 
& Gr i and pp. R t 
ce o tear be t lant ised on r | 
| ince Oo ot i team | t 
, , ind t t Britain I 
f hem. Trade Jl. & 

19 1) 

Feedwater Regulation ntific Boiler I Water 
Regulation, Roland Moeller. Jl. At c. H 
Vent Er 
of Automatic me at . 7 


Firing Inf t 1 mm Be r Ecor 


Firing f Hil \ t I Without Int 
‘ l k a. } 
het la 
ft } 
nalts , ' 
BOILERS 
Bonecourt Gas-Fired I ent D 
Cas. Hirks tone | . i , 
“ ‘ Heat 
Pro t \ Inst. ] 
' 
' 
+} 
Holdsworth I H t Lat ! , 
Inspection Nati tem for t I 
ind Registrat 
‘ ) g¢ | 
at } - | 4 
1 } 
ced t 
' j i t h r i 
i r inter i ri h | 
, on ‘fae e , ; 
Insy Depa ) i 
Korting Universal \ I t t 
Use D> nt | | er H 
ke t rscl ! art I t Johar 
K l I ‘ 4 
No I f I t 
K ort , r nt r 
4 i T «a ‘ r 
‘ they ‘ ' +} at ’ rat atir re 
irrat k i ce { i 
t It ted 
lr It ul firt 
Marine. MARINE BOILER 


Water Purification Chamber K is Water Puri 





fier in Ve Boiler. Iron Trade R 68 
+, Jar 7) PI f l oti 
plac ad het t j I 1 Feedwater 
‘ througt ‘ amit and at t pera 
ture at which sca rn rated 
ror ! on witl t het 
BOILERS, WATER-TUBE 
Mercantile Marine Advantage t Use of the 
Water- Tube Boiler n the Mercantile Marine 
James Kemnal. North-East Coast Instn. of Engr 
& Shipbuilder Advar paper I pp. B fig Ad 
vantages of water-tube boiler over ylindrical tyy 
BORING MACHINES 
Horizontal. Recent Machine Tool D opment 
Enginecring, vol. | no 873. lar 121, pp 
66-69, 25 fig partly of pp. plate Horizontal 
boring machit 
BRAKES 
Kunze-Knorr. The Standardization of Railroad 
Brakes (Zur Frage einer einheitlichen Eisenbahn 
Brems« ( chweizerische Bauzeitung 


Wetzel 
vol no. 3, Jan. 13, 1921 pp > 3 S figs Con- 








tains abstract of pamphlet describing and illustrating 
the Kunze-Knorr brake for freight trair It i 
claimed that the Kunze-Knorr brake ls condi 
tions required of a continuous freight-train brake 
as set up by the International Commi i } 

Shoe Design Designing Brake Head rl rm 
Shoe Wear, H. M. P. Murphy Ry. M 1. Engr 
vol. 95, no Feb ) p. if Os. 5f Princi 
ple ipplicable to head d whee revolving 
in one or both directior 

BRASS 

Nickel Nickel Brasses. Chem. & Mettallurgical 
Eng., vol +, no. 6, Feb. 9 ¢ 65, € 
figs Summary of work of Le« p hed in 
Revue de Metallurgie” of 19 on im- 
portant role played by nickel in manufacture of 


low-copper ternary bra 
Ternary. ‘Ternary Brass¢ Chem. & Metallurgical 
Eng., vol. 24, no. 4, Jan. 26, 1921, pp. 177-178 
4 figs Mathematical study of equilibrium diagram, 
and results of studies made by 
notably L. Guillet in Revue ds 


BROACHES 

Manufacture. The Design and Manufacture of 
Broaches Eng. Production, vol. 2 no. 17 Jan 
27, 1921, pp. 122-126, 3 figs. With special refer- 
ence to parts having internal splines 


various inve 
Meétallurgic 


tigators, 
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BUILDING CONSTRUCTION 
Structural-Steel Standards 
tix Aus der onstr t Kr r 
; . - 4 
‘ A r > i rau 
‘ i andard » 
i d t 
BUILDINGS 
Steel-Frame I ry 
Frame Buildir 
’ 
i 
CAR AXLES 
Design 
CAR WHEELS 
Chilled - Iron 1-Ir I t 
1 ] 
CARBURETORS 
Asmo 
Kerosene 
Reatcmizing Device I I 
! 
CARS 
Container 
\ I } 
y x 
CASE-HARDENING 
Bibliography kk 
- K1 t I 
wl h 1 { red 1 
urna 1 zt 
Nitrogenand. Nitrogen and ( Har ng. H 
Fay Cher & Met t al | $ 
Fet . r pr 
“ I ik } i ] at 
Steel \ New M i ‘ H t 
Wi ! Merten I r t 
lrea ‘ " I M273 
‘ He i } act with 
CAST IRON 
Briquetting Refuse. | Boreas’ Cast-Iron R 
Briquettis Machine Foundr Trade vol 
lar ¢ fig Manu 
factured Colley Engineering & Machinery Co 
London, England 
CEMENT 
Bauxite Cast Cement ind the Electr Furnace 
M. J. Bied Practical Engr vol. 63, no. 1767 
Jan. 6, 1921, pp. 6-7 fig trength of bauxite 
cement Translated from R d genieur 
et Index Technique 
CEMENT, PORTLAND 
‘““‘Marque Speciale.’’ Marqu { ‘ wi 
ement Cement & Eng. New ; y 
Feb. 1921, pp. 30-32 Portland ment with prop 
erties for developing early str 
CENTRAL STATIONS 
Economical Developments Policis for Futur 
Power Development, John Price Jacksor Mech 
Eng vol 43 no 4 Felt ) pp 106 and 
discussior pp. 106-1 and Demand for 
central-station electric power I is contrasted 
with situation in England, and phy ul, pul and 
financial relationships that are essent for relieving 
present stre and meeting that demand with reason 
able economy and conservation of natural re our 
and labor are et forth 
France. Project of Departmental Distribution of 
Electrical Energy in Savoi Projet de reseau dé 
partemental de distribution d'énergie électrique 
en Savoi Revue générale de I'l tricité, vol 
9, no. 5, Jan. 29, 1921, pp 4 0 fig Project 
for construction of central electr tation in French 


department 


New York Metropolitan District 


Heat, Light and 
Power for the N 


Metropolit in District of New York 





aS 


| 
| 
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William Barclay Parsons Power, vol. 53, no. 8, 
Feb. 22, 1921, pp. 324-326 Economical advantage 
of constructing central station to supply needs of 
district Total installation in district amounted 
in 1919 to 2,100,000 hp. and it is expected this will 


nerease in 1930 to 4,500,000 hp 


Operation. Operation of Electric Central Stations 
Etude des conditions de fonctionnement des 
centrales électrique G. Jochmans Société Belge 
des Electriciens, vol. 34, Nov.-Dec. 1920, pp. 261 
73, © fig Constructien of load diagram, To be 
continued 


CHAINS 


Testing. Chains and Lifting Gear. Mech. World 
vol. 69, no. 1776, Jan. 14, 1921, pp. 36-37. Proving 
and testing Abstract Home Office pamphlet, 


of H. M. Stationery Office, Imperial House, London 


CHUCKS 
Magnetic. Magnetic Chucks, Ellsworth Sheldon 
Am. Mach., vol. 54, nos. 4 and 5, Jan. 27 and Feb 
3, 1921, pp. 121-124 and 7 figs., 177-180, 8 figs 
Principle of operation and structural details of 
various types; classification of magnetic chucks 
Magnetic Chucks—IlI Am Mach., vol. 54, 
Nos. 6, 7 and 8, Feb. 10, 17 and 24, 1921, pp. 213 
217, 8 figs., 265-269, 14 figs., and 324-329, 12 
figs. Feb. 10: History of developments. Fist 
magnetic chuck patent tssued 48 years ago. Early 
chucks and their construction. Progress from 
1873 to 1914. Feb. 17: Characteristics of various 
types. Feb. 24: Downes, Patton and Walker types 


CLUTCHES 

Ring. The Design of Expanding Ring Clutches 
W. A. Milnes Mech. World, vol. 69, no. 1776 
Jan. 14, 1921, pp. 25-26, 4 figs. Computation of 
dimensions. 


COAL 


Briquetting. Anthraci'e Conservation by _ Bri 
quetting, A. L. Stillman. Coal Industry, vol. 4, 
no. 2, Feb. 1921, pp. 100-103, 4 figs Description 
of briquetting plant 

Distillation. By-Products of Coal Distillation (L'ex 
traction des différents produits de la distillation de 
la houille), A. Grebel. Génie Civil, vol. 78, no. 2 
Jan. 8, 1921, pp. 35-37, 2 figs Processes and in- 
stallation of Commentry-Fourchambault et Decaze 
ville Society. 

Recovery from Ashes. Fuel Recovery from Ashes 
Eng. Production, vol. 2, no. 16, Jan. 20, 1921, p 
99, 1 fig. Typical plant in operation in French 
works for recovery from ashes unburnt coal in form 
of coke breeze 


COAL BREAKERS 
Concentrating Tables. New Methods are Used 


for Preparing Small Sizes by Locust Mountain 
Coal Co Dever C. Ashmead Coal Age, vol. 19 
no. 4, Jan 7, 1921, pp. 171-179, 16 figs At 


Weston Colliery Breaker sizes below pea are cleaned 
by concentrating tables and specially designed jig 


COAL HANDLING 


Government Yard. How Uncle Sam Handles Coal 
at Washington, Frederick G. Cottrell Coal Trade 
Jl., vol. 52, nos. 4 and 5, Jan. 26 and Feb. 2, 1921, 
pp. 113-115, 2 figs. and 142-144, 5 figs., Jan. 26 
Layout of government yard which delivered 193,278 
gross tons to various departments during past 
fiscal vear Feb. 2: Bin construction for loading of 
trucks 

Pipe Lines. Pumping Coal from Mine to Seaboard 
C. H. Thomas. Sci. Am., vol. 124, no. 7, Feb. 12 
1921, pp. 121, 126 and 139, 7 figs. Scheme for 
shipping coal through pipe lines 

Scraper Loading. Costs of Scraper Loading and 
Conditions Under Which It Works Best, A. B 
Benedict Coal Age, vol. 19, no. 5, Feb. 3, 1921, 
pp. 222-226, 4 figs Where coal is clean, faces 
fairly long, tep good and above all where cars can 
be supplied regularly and in adequate number 
scraper loader has successfully met widely varying 
conditions 


COAL MINES 


Bituminous, Fire Prevention in. Causes and 
Prevention of Fires and Explosions in Bituminous 
Coal Mines, Edward Steidle. Dept. of Interior, 
Bur. of Mines, Miners’ Circular 27, 1920, 75 pp 
117 figs List of common causes of fires and ex 
plosions, prepared from examination of report of 
State Mine Dept. and of Bur. of Mines. 

Electricity in. State Mining Laws on the Use of 
Electricity in and about Coal Mines, L. C. Ilsley 
Dept. of Interior, Bur. of Mines, technical paper 
271, 1920, 53 pp., 1 fig 28 states have regulations 
prepared by commissions or enacted laws governing 
operation of coal mines 


COAL TAR 


Research. Coal-Tar Research at Shadyside, John 
Morris Weiss and Charles Raymond Downs. Chem. 
& Metallurgical Eng., vol. 24, no. 4, Jan. 26, 1921, 
pp. 150-155, 6 figs Account of expansion of scope 
and facilities of research department of Barrett Co. 
Study of physical properties, methods of testing 
and development of synthetic products. 


COAL WASHING 

Experimental Station. Coal Washing at the North- 
west Experimental Station, Earl R. McMillan 
Elec. Rev. (Chicago), vol. 78, no. 4, Jan. 22, 1921, 
pp. 142-145, 2 figs. Bur. of Mines plant prepared 
to recover 150,000 tons of culm in one dump 


COKE 


Hardness Testing. Importance of Hardness of 
Blast Furnace Coke, Owen R. Rice. Iron Age, 


MECHANICAL ENGINEERING 


vol. 107, no. 6, Feb. 10, 1921, pp. 380-381, 1 fis 
Apparatus used at Bethlehem Steel Co. to determin 
hardne of coke Abstract Paper read befor 


Am. Inst. Min. & Metallurgical Engr 


COKE MANUFACTURE 

Demster-Toogood Retorts. Demster-Toogood Con 
tinuous Verticals at Hawick Gas Wold, vol } 
no. 1905, Jan. 22, 1921, pp. 64-66, 2 figs Demster 
Toogood patented coking retort 

COKE-OVEN GAS 


Composition. Composition of Coke-Oven Gases 
Sur la composition de quelques gaz de fours a 


coke), P. Lebeau and A Damienn. Comptes 
rendus des séances de lacadémie des Sciences 
vol. 171, no. 26, Dec. 27, 1920, pp. 1385-1386 


Records of examinations 


COKE OVENS 


By-Product. By-Product Coke Oven Plants of 
Yesterday and Today, J. M. Hastings, Jr. Blast 
Furnace & Steel Plant, vol. 9, no. 1, Jan. 1921 
pp. 10-13, 6 figs Progress of art in 28 years as 
illustrated by old and new plants of Semet-Solvay 
Co Despite improvements original characteris- 
tics still remain 

Jones & Laughlin New By-Products Plant Blast 
Furnace & Steel Plant, vol. 9, no. 1, Jan. 1921, pp 
13-17, 1 fig Plant consists of five batteries of 
by-product ovens, each battery having 60 ovens 
of Koppers crossed regenerative type 

The By-Product Coke Oven Industry, 1920 
C. J. Ramsburg. Blast Furnace & Steel Plant 
vol. 9, no. 1, Jan. 1921, p. 18. First large battery 
of triangular-flue-type ovens completed and suc 
cessfully operated during year. Special construc 
tion features of installations of year 


COMPRESSED AIR 


Metering. The Metering of Compressed Air, John 

Hodgson Colliery Guardian, vol 121 no 

3135, Jan. 28, 1921, pp. 271-272, 10 figs. Type 

of meters in use Paper read before Midland Inst 
Min., Civil & Mech. Engrs 


CONCRETE 

Porous. Secrets of Porete Manufacture Ernest 
Walter. Tech. Eng. News, vol. 1, no. 10, Feb 
1921, pp. 5 and 12, 3 figs Naphthalene or paraffin 
is mixed with cement in ordinary mixer and mixture 
poured into moulds of any desired shape After 
setting for 24 hrs. slabs are removed and put into 
large tank to which steam is applied Chemical 
melts slowly out of mixture 


Specifications. Some Controversal Points in Con 


crete Specifications Frank Barber iD Eng 
Inst. of Canada, vol. 4, no. 2, Feb. 1921, pp. 117 
122 Discussion on difficulties in preparing con 
crete specifications, with particular reference to 
provision of greater detail in clauses dealing with 


workmanship 

Strength. How Quantity of Mixing Water Affects 
Strength of Concrete Eng. World, vol. 18, no 
2, Feb. 1921, pp. 95, 1 fig Diagram constructed 
from tests made at Structural Material Research 
Laboratory, Lewis Inst Chicago Rule derived 
is to use smallest quantity of mixing water that will 
produce workable mix 


Tannic Acid, Effect on. Effect of Tannic Acid 


on the Strength of Concrete Duff A Abram 
Structural Matl Research Laboratory Lewi 
Inst bul. 7, Nov. 1920, 31 pp 16 fig Tests 


conducted under auspices of Am. Soc. for Testins 
Matls Strength of concrete was reduced for all 
percentages of tannic acid, for all mixes and ages 
used Less than 0.1 per cent of tannic acid in 
terms of weight of aggregate may reduce strength 
of concrete to one-half its normal value Reprinted 
from Proc. Am. Soc. for Testing Matls 


CONCRETE CONSTRUCTION 


Costs. On the Economics of Building Design, ] 
Morrow Oxley Jil. Eng. Inst. of Canada, vol 
4, no. 2, Feb. 1921, pp. 123-130, 8 figs Graphs 
and tables showing relative effect on cost of varia 
tions in proportions, dimensions and floor loading 
for standard types of buildings 


Hessian System. The Hessian Fabric System of 
Concrete Construction Concrete & Constructional 
Eng., vol. 16, no. 1, Jan. 1921, pp. 62-64, 3 figs 
Walls are erected in situ by means of wooden molds 
which are raised course by course until wall is com- 
pleted. 

Stresses. Latest Developments in Concrete, H. C 
Boyden Nebraska Blue-Print, vol 19, no. 4 
May 1920, pp. 72-85. Survey of researches on 
stresses of concrete structures, and of laws which 
have been formulated for designing them 


CONCRETE, REINFORCED 

Bond in. Bond in Reinforced Concrete Ener 
vol. 131, no. 3395, Jan. 21, 1921, pp. 65-66. Re 
sults of tests in which bars were pushed through 
prisms of concrete Comparison with tests in 
which bars were pulled out 

Slabs. The Strength of Reinforced-Concrete Slabs 
with Cross-Reinforcement (Krydsarmerede Jaern- 
betonpladers Styrke), N. J. Nielsen. Ingeniéren, 
vol. 29, no. 94, Nov. 24, 1920, pp. 723-728, 8 figs 
It is shown that the ultimate stresses in reinforced 
concrete can be calculated by means of differential 
equations. Numerical examples for square and 
rectangular plates 

Stress Formula. Formula for Computing Com- 
pressive Stress that can be Borne by Reinforced 
Concrete (Formule rationnelle du taux de com 
pression du béton), M. Mougnié Annales des 
Ponts et Chaussées, vol. 5, no. 10, Sept.-Oct. 1920, 
pp. 142-154. Formula involving coefficient which 


Vou. 43, No. 4 


ratio of theoretical moduli of elasticity of steel 
and concrete 
CONTRACTORS 
Code of Ethics Proposed Code of Ethics for Cor 
tractor Eng. News-Rec vol. 86, no. 6, Feb. 10 
1921 pp »s 58 Submitted at New Orlear 
convention for consideration of th member 


Associated General Contractor 


CORE OVENS 


Electric. Electric Heating in the Iron Industry 
Wirt S. Scott Iron Age, vol. 107, no. 6, Feb. 10 
1921, pp. 384-385 Development of electric core 
ovens for foundry and experiences with heat treat 
ing furnaces 


COST ACCOUNTING 


Power Plants. Armour System of Power Plant 
Accounting—-II, ©. A. Anderson Power, vol. 53 
no. 5, Feb. 1, 1921, pp. 170-174, 11 figs. Report 
system supplemented by charts and table to elim 
inate calculations 


CRANES 


Control Apparatus. The Bergmann System of 
Control of Crane Hoisting Gear (Steuerung von 
Kranhubwerken, System Bergmann Ernst Blau 
Elektrotechnik u. Maschinenbau, vol. 39, no. 3 
Jan. 16, 1921, pp. 29-31, 1 fig Describes arrange 
ment and operation of control apparatus developed 
by the Bergmann Electrical Works, Berlin, with 
which it is possible to effect a speed range from 
1 to 60, and which has given satisfactory service 
in workshops, foundries, steelworks, et« 


Floating. Self-Propelled Floating Cran Steam 
ship, vol. 32, no. 379, Jan. 1921, pp. 177-178 
fig 200-ton floating crane at Mersey Docks and 
Harbour Board, Liverpool 

CRANKSHAFTS 

Crankpin Turning Machine. Rotating-Tool Crank 
Pin Turning Machine Engr., vol. 131, no. 3396, 
Jan. 28, 1921, pp. 102-103, 3 fig Machine be 
longs to class in which crankshaft ts held stationary 
while tools for turning up pin and inside surface 
of webs are carried in revolving slice Manufa 


tured by George Richards & Co., England 


DIE CASTINGS 


Uses Application of Inserts to Die Casting 


Stern Am. Mach., vol. 54, no F¢ ! 
pp. 284-286, 9 hig Division of application 
inserts into four general group Various method 
of providing inserts with anchor Locating point 
DIES 
Manufacture A School for Die Sinkers, J. H 
William Forging & Heat Treating, vol 1 
Jan. 1921, pp. 36 38 Manner in which die-sink 
chool is conducted by Billings & per er « 
Hartford, Conn 
Composition and Hardenir Di B 
Jame H. Herron and A. L. Wurster Forgit 
Heat Treating, vol no. 1, Jan. 1921, pp. 34 
Physical propertic conferred by compositio 
Tempers at which die blocks are furnished 
The Design and Construction of Pr Tool I 
Eng. Production, vol. 2, no. 18, Feb. 3, 19 PI 
148-149, 4 fig Table of allowance for punch 
and die for different thickness¢ ind materia 
DIESEL ENGINES 
Armstrong -Sulzer The Armstrong-Sulzer Marit 
liesel Engine Steamship, vol. 3 no. 379. Jar 


1921 pp. 179-182, 5 figs Manufactured by Sir 


W.G. Armstrong, Whitworth & Co., England 
Marine. Marin Diesel Engine of 100) haft 

Horse-Power Motorship, vol. 6, no Feb. 1971 

p. 121, 2 figs Sulzer two-cycle motor for propulsion 


of ocean liners 


Nordberg. Nordberg 2000 B H P Two 


Diesel Engine Motorship, vol. », no. 2, Feb. 19 
pp. 114-118, 5. figs Carels type four-cylinder 
engine with 500 b. hp. cylinder output 
Shop, Glasgow. Diesel-Engine Work Glasgow 
Dieselmaschinenfabrik in Gla: gow Karl Bern 


hard. Zeit. des Vereines deutscher ingenieure 
vol. 65, no. 4, Jan. 22, 1921, pp. 85-88, 12 figs 
Notes on location, arrangement, design, foundation 
and heating of plant designed by author, work on 
which was begun under his superintendence in 1913 
and greater part of iron construction and machinery 
was supplied by German firm 


Solid-Injection. New American Solid-Injection En 


gine Motorship, vol. 6, no. 3 Feb. 1921, pp 

134-135, 5 figs Small marine Diesel-motor with 

mechanical-injection of fuel, built on Pacific coast 
DRILLING 


Square Holes. Square Hole Drilling Attachment 
Engineering, vol. 111, no. 2872, Jan. 14, 1921, pp 
43-44 and 46, 9 figs Radbore head for drilling 
square holes from solid exactly as ordinary drilling 
machine drills round holes only difference in opera 
tion being that feed is put on traversing work instead 
of traversing drill 


DRILLING MACHINES 

Pneumatic Clamps. Pneumatically Operated 
Clamps for Drilling Machines, J]. V. Hunter Am 
Mach., vol. 54, no. 5, Feb. 3, 1921, pp. 180-181 
4 figs Devices developed in locomotive shops of 
Wabash Railroad Co., Decatur, Ill 

Vertical. A New Vertical Drilling Machine. Eng 
Production, vol. 2, no. 16, Jan. 20, 1921, p. 103, 
2 figs. Machine is designed for high-speed twist 
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drills and is capable of drilling holes up to it 
diameter in steel It manufactured by Fai 
vairns & Co., Leeds, England 
DROP FORGING 
Industry Th Drop Forgit Industry in 1920 
y21 I W \lwyn I It Forgit & Heat 
lreati vol no. |, Ja ) pp 4 Past 
ir wa t ral readjustment hang in 
ime psychology recommended Iiffect of re 
adjustment of pri on | 1 of production still 
im exe of prewar vo 


DYNAMOMETERS 


Heenan-Froude The Heenan-Froud Dynamor 
eter Flight, vol no. 4, Jar : 121, pp. ¢ 
> fig Dynamomete for test internal-com 
bustion 1 


EFFICIENCY, INDUSTRIAL 


Olympia Exhibition rhe Efficiency Exhibition 
at Olympia Engineering vol 111 no 2876 
Feb. 11, 1921, pp. 176 Machine and methods de 
signed to bring about personal and civi 
and efficiency of transport of production 
of fuel To be continued 


ELECTRIC DRIVE 


Industiial Applications The Electric Drive in 
Industry Beama, vol. 8, no. |, Jan. 1921, py 
45-54, 15 fig Applications of electric drive to 
printing presse and ma 


hine tool 
ELECTRIC FURNACES 


Fuel-Fired Furnaces vs Relatis 
Fired 


efficiency 
and of use 


Thermal Econ 











omy of Electric and 1 Furnace I I 
Collin Tran Am. Soc. for Steel Treating, vol 
|, no. 4, Jan. 19 pp and. (discussion 
pp 4 ) f Graph howing relative eff 
tency at vario temperature ilso relative cost of 
fuel and fuel heat loss« 
Induction High-Fr iency Induction teel-Fur 
nace, |} F. Northrup Chet & Metallurgical Eng 
ol 4 no Feb. 1¢ ) pp. 309-311, 3 fix 
Combinat of ibl flexi t with ad 
vanced practi 1 nanufactured 
Ajax I trotheru Cor 
Iron Foundries Electric Furnaces in the Iron Fo 
dr Richard Moldenk Irom Ag vol. if no 
Fel } pp. 4 139 mts and advantag 
duplexing or ¢ tr on ti rap C.« 
hur, mangarne nd o lor Paper 
befor Ar Inst. Min. & M ical Engr 
Non-Ferrous Metals Electr Furna 
Ferro Met John I Kershaw I 
‘. Ja 4 ) pt 44 and 48 
I f t ler t! 1 ret 
t two i ord 
pr ided wit! ft t 
1 | t ’ ‘ : { ‘ 
rat “ operat ys 4 
t r i da Tatior and p i 
r t nt power w 1 
t dd R k Pp ‘ rt 
Oil, Gas and Coal Furnaces vs. Relati I 
On " ( l and | t Heated Furna 
h A.M a W. H. I in Ira \ 
[ t lrea 4, Ja 
; Co ira perati o r 
arative annual productio ind mipara ad 
vantay ind ¢« sdvanta 
Operation Operating Details of Electric Furna 
Edward T. Moor 1 X Metallurgical En, 
l $4, no. 4 Jar ( ; pp. i/71l-17¢ r 
} t repor ot « tri furnace comn t 
A iation « Iron & teel Electrical Engineer 
ised on tionnaire bmitted to steel mars 
wctur operati electr fur C 
Russ 4 New Electri Ar Furnace Kin neuer 
elektrischer Lichtbogenofer I Fr. Ru Gir 
i-Zeitune ol. 18, no. 1, Jan. 1, 1921, pp. 3 
f Ly tion « the Ri furnace iid to 
) important advantage over former type 
t can be used for melting copper, aluminum, other 


metal ind alloy is well as for the production of 
iron casting pecial teel ferromangane 


rrosilicon, et 


Smelting Electric Smelting Furnace I, F. Row 


inson Beama, vol. 8, no. 1, Jan. 1921, pp. 14-22 
8 fig survey of developments in utilization of 
lectric furnace for steel making 


Steel Manufacture English and American Type 


f Electric Iron and Steel Furnaces Compared 
John B. ¢ Kershaw Foundry Trade ]1., vol. 23, 
) 9*230 and 231. tan. 6 13 and 21, 1921, 
pp ;, 2 figs 9-30, 2 fis and 53-55, 3 fig 
Heroult, Ludlum and Rennerfelt types 
The Electric Furnace, | r. Moore Assn. Iron 
teel Elec. Engr vol. 3, no. 1, Jan. 1921, pp 
8 Recent application pecially in steel manu- 
facture 
ilso STEEL CASTING Electric Melting. ] 


ELECTRIC LOCOMOTIVES 


Comparison of Types. Economix 
tive Aspects in the Construction of 
lectric Locomotives ((Wirt 
ve Gesichtspunkte im Bau neuerer Gross-Elektro 
kKomotiven), Alb. Laternser Schweizerische Bau 
eitung, vol. 77, no 5, Jan. 29, 1921, pp. 49-51 
6 figs. Description of the 1¢ Cltype of the Swi 
Federal Railway for high-voltage single phase cur 
rent, 15,000 volt, 16'/3 periods, and the 2 C 2 type 
Gr. E 332 of the Italian State Railroad for 3-phase 
Current 3000 volt, 16'/s periods, both constructed 
y the Oe1likon Machine Factory; and a comparison 


ind Construc 
Modern Large 


! chaftliche u. konstruk- 


MECHANICAL ENGINEERING 


or t wit fr t t ‘ ( 
El ind We he ( 

Design The Application of the Electr e , 
to Main-! Tractio n Railw =. 2 O'R 
Hl. Instn. Flec. Ener Q 
pp. 858-869, 9 aon - 
veloped from examination of performan a 
( M. & t. P. Railwa ind on It j 


railway 


Freight. Freight Electric Locomot of th = 





Federal Railway Constructes y Ocr mn 
Locomotives électri } marchandises de 
de fer fédérauy» 11SSe construit par itelier 
d'Ocrlikor Génie Civil ol 5 no 003, Ja 
! ) PI f Ty} fr ¢ tensir 
l O00 volt maxi m t le ( per ent hor 
power, 1700 

Operation Train Handling with Electric Lo o 
tive uM H. Hamilton Ry. Age vol 0, no 
3, Jan. 21, 1921, pp f Records of 
operation in electrified section of M. & ae 
Railway 


ELECTRIC WELDING 

Seam-Welding, Machines 
Machine Alfred Gradenwitz Am 
4, no. 4, Jan. 2 1921, pp s ) fis Inter 
mittent process designed by German 


Steel-Frame Buildings Electrically 








Frame Building Engineering, vol. 111, no. 28 
Jan. 14, 1921, pp 6, & fig Details of building 
constructed by welding methods in England 
EMPLOYMENT MANAGEMENT 
Des Moines Employment Association Con 
olidate Employment tudy = Pfund Iron 
Trade Rev vol. 68, no. 4, Jar ) pI a6, 
89 and 293, 6 fig Association formed by em 
ployers in De Moine lowa to promote harmony 
and coéperation between employer nplo 
ind to “‘encourage continuous employ nt 
Duties of Manager. The Employment Manager 
in Engineering Work Engineering | 
no. 2873, Jar 1 I21, pp. ¢ ff Dut f mar 
ager Technique of hiring met 
Railways rhe Functions of a Railway | t 
ervice T. Clark Ry Age, vol t Fe 
$, 1921, pp. 329-331. Methods of best 
men and following up ne mploy 
Selecting Employees imple Tests for 
Ofhce Worker Luger ] Bet Ind M 
" t t l Fe ) 
tf ‘ ' hod f « j " rd 
j r test 
I t "a i Mar \\ r D 
t Can lar act 4 I 
; } 4 i i 
‘ I r i 
k ‘ 1 
The I Ind rial I | 
t R rd t Fy ' | D 
ind der ind I 
j 1 Her : ; . 
WU M "| ‘ ° g 
’ ind ‘ and p ! 
8 | , . 
t } i lapt t 
! tr il i 
ENAMELS 
Iron and Steel AR I 
ne ‘ Ir ‘T il | ‘ . T 
\r Cera + | } 
64 Biblograpt! 
ENGINEER 
Training of ome Sug tions for the Trainir 
Engineers, Annsor 1. Ha lrans. Inst. Mar 
Engr A. 3 Dy 1920, pp ( ind i 
pp ( ( ating , 
training and industrial apprenticeshiy 
EXECUTIVES 
Duties of. [How to Develop Executive Ability 
Through Per ality, G mnet mall, Indu 


Management, vol. 61, no 3, Feb. 1 19 pp 
115-118 Study of principlk 
ganization Mear whereby ex t in def 
nitely ystematically and surely 
his subordinates 


EXHAUST STEAM 

Utilization of 
1 100-Hp. Re« team Engine Dic 
wirmeausnutzung einer 100-PSi-Kolbendampf 
maschine Elektrotechnischer Anzeiger vol 38 
no. Il, Jan. 20, 1921, pp. 49-50. Shows with the 
aid of an example extent the exhaust steam 


of an engine using superheated steam can be utilized 


F 


Features of the 


underlying good or 


build morale in 


Utilization of the Exhaust Heat of 


iting 


to what 


FACTORIES 
Construction 


tory Bernard H Prack Ca Mar acturer 
vol. 41, no. 2, Feb. 1921, pp 5-38 f Con 
struction details, layout and equipment of factory 
ind office building 

Machine Tool Plant of New De 1, F. L. Pren 


tiss Iron Age, vol. 107, no. 5, Feb. 3, 1921, pp 
411-316, 11 fig Modified monitor instead of 
sawtooth type in plant of Foote-Burt Co., Cleveland 

The ‘“‘Fordson" Factory—Cork, H. ¢ Johnson 
Concrete & Constructional Eng vol. 16, no. I, 
Jan. 1921, pp. 5-13, 10 fig Layout and structural 
details of concrete buildings 


roo! 


FACTORY MANAGEMENT 
~ See INDUSTRI MANA‘ 


FARM MACHINERY 
Electric vs Steam Drive 


FATIGUE 


Industria Fatis 

lrad k t a ’ 
6-9 } Ind I I 
Ker ir 

Industr Fat M jl. I 

” ! T ‘ f ; - ~ 

) 6 and (di on) | ¢ N i 

isur gla 

Output i Boot nd he Factor Kit 

j Management vol no " ( 
PI 0 , fig Investigation d 
Industrial Fatigue Research Board 


FERROMANGANESE 
Electric-Furnace Production. The Electric |! 


ace «for Production of Ferromanganese J 
Bardwell ] Electricit & Westert Ind 
vol. 46, no. 3, Feb. 1, 19 pI 0 Method 
of Anaconda Copper Minir Co 

FIRE EXTINGUISHER 

Carbon Tetrachloride. Corrosive Action and Ir 
duct Formed when Carbor Tetr ride | 
tinguisher Liquid are Applied to Fire 4 H 
Nuckoll Nat Fire Protection Asst 
no. 3, Jar 921, pp 6, S fig Tests to de 
termine corrosive action and nature of fume 
ulting fror application of carbon tetrachloride 
extinguisher nd to fire 


FIREBRICK 
Spalling 4 Study of S; ng. Raymor MoH 





ehavior in set 
FOREMEN 
Duties of I New For fon 
Fred H. Rindge, Jr. Ind Mar 
FORGING 
Drop Hammers 


Forge Shops For 
I WW Towler 


I 


forgi 


Gun-Forging Plant r-} 
: ' , 





Ir I 1 
I | 
| era i rd 
outh Cha A ‘ } 
furna 
Swaging Pra I! I 
der Ge k t i Pa Heinrict 
« t 1¢ r i sat } t I 
wa Work pr 
hro ' 
| it i Ww 
I lt nary Osst of t l 
wast ind fr da ert . ' 
inary wage; error Tt t } 
preventior i ful possibilits of pro 
FORGINGS 
Sand-Blasting ind-Blasting For 
Blasting Versu icklin _ wo. * I 
Heat Treating ol no Jar ) ’ 
+ fis Comparison of cost 
FOUNDRIES 
Germany Show Trend » " Pr 
Hubert Hermann Foundr vol. 49, ro j 
119 pp. 92-93, 3 fig Developments in mold 
and metallurgical practice as featured at ar 
meeting of German Iron Foundri« \ 


Natural-Gas Melting. Melts Gray Iron with Nat 


Gas Foundry, vol. 49, no. 4, I | 
139-142, 5 fig Experience of compat in me 
gray iron with natural ‘ witl t 
either gas or air 

Steel. Combine steel and Allo Cast H t 
Hermann Foundry, vol. 49, no. 4, Felt 
pp. 154-157, 6 fig Mark Steel foundry of W 


gern, (Germany 


Dust Removal in Arrangement and d D 
Removal Plants for Foundry Cleaning I Anord 
nung und Bemessung on Entstaul gsanlagen 
fiir Gussputzereien W. Kaempfert tahl u. Ki 
vol. 41, no. 4, Jan ) pp. 110 8 fix 
Give iverage valu howing volumes of air to 


exhausted per minute for various classes of machine 
and describes different m 
of dust and the different type of machine used 
therefor 


[See also MOLDS. ] 


FUELS 
Oil. See 


methods for th 


OIL FUEL 





—e 


3 


Solid, Patented. 


204 


Progress in Furnace Installations 
for Solid Fuels (Neuerungen an Feuerungsanlagen 
fiir feste Brennstoffe), H. Pradel Feuerungstech 
nik, vol. 9, no. 8, Jan. 15, 1921, pp. 65-69, 10 figs 
Quarterly yvearly report Review of recent domestic 
ind foreign patents 

Turf A New Process of Drying Turf for Fuel in 
Finland Chem. & Metallurgical Ens vol 4 
no. 5, Feb. 2, 1921, p. 215 Raw turf in swamp is 
freed from all old roots and changed to thin mud 
by powerful jet of water under pressure of 20 atmos 
pheres Mud is pumped out on drying field and 
pread in layers from 20 to 30 cm, in depth which 
are subsequently cut into bricks 

Utilization. The Work of the Committee for the 
Utilization of Fuels (Travaux de la commission 
d'utilisation des combustibles), Cornu-Thénard 
Revue de Métallurgie, vol. 17, no. 11, Nov. 1920 
pp. 757-764 Committee was appointed by French 
Ministry of Public Works. First report of Com 
mittee deals with results obtained in steel works 
with mixture of coal and wood in Martin furnace 

[See also COAL; LIGNITE, OIL FUEL; PUL 
VERIZED COAL,.] 


FURNACES 
Recuperative. A New Type. of 
Furnace Foundry Trade Jl vol 3, no. 230 
Jan. 13, 1921, pp. 32-34, 5 figs Developed in 
connection with research work on glass and refrac- 
tories carried on at National Physical Laboratory, 
England 


FURNACES, ANNEALING 


Recuperative 


Continuous. Tunnel Furnace for Continuous An 
nealing Iron & Coal Trades Rev., vol. 102, no 
2759, Jan. 14, 1921, p. 49, 2 figs Advantages 


claimed for tunnel type of furnace is that by gradual 
advance of cold material into annealing zone all 
calorific value of waste gases can be usefully ab 
sorbed, leaving only sufficient temperature in outlet 
to create necessary draft in chimney stack 


FURNACES, BOILER 

Lignite-Burning. The Adaptation of Steam-Boiler 
Furnaces to Lignite Coals Die Umstellung der 
Dampfkesselfeuerungen auf Rohbraunkohle H 
Pradel Braunkohle vol. 19, nos. 38, 39 and 40 
Jan. 1, 8 and 15, 1921, pp. 469-472, 477-482 and 
489-492, 7 figs Impressions from the Furnace 
E.agrs Convention in serlin, Germany Con 
cludes with summary of author's recommendations 


Turbine. The Turbine Patent Furnace. Elec 
Times, vol. 59, no. 1525, Jan. 6, 1921, p. 11, 2 figs 
Designed on principle of impulse turbine \ir 


trough corresponds to nozzle and fire-bars to blade 
of turbine 


FURNACES, ELECTRIC 
See ELECTRIC FURNACES 
FURNACES, HEAT-TREATING 


Electric. Recent Developments in Electric Heat 
Treating Furnaces, H. O. Swoboda Forging & 
Heat Treating, vol. 7, no. 1, Jan. 1921, pp. 83-85 
Applications to date. Classification of electric 
heating furnaces as to resistor construction, re 
istor material, charging and operating and control 
Discussion of cost of operation 


FURNACES, REVERBERATORY 

Charging Method. New Method of Charging 
Reverberatory Furnaces, J. O. Ambler Eng. & 
Min. Jl., vol. 111, no. 5, Jan. 29, 1921, p. 226, 1 
fig Experimental machine designed for charging 
material at practically continuous rate into furnace 
by mechanical means, without production of dust 


G 


GAGES 

Developments. Recent Developments in Gauging 
Apparatus Eng. Production, vol. 2, no. 15, Jan. 
13, 1921, pp. 40-44, 12 figs Machines recently 
introduced by Alfred Herbert, Coventry, England, 
notably gear pitch and concentricity measuring 
machine and universal gage measuring machine. 

Dial. Gauging with Dial Instruments. Engr., vol. 
131, no. 3395, Jan. 21, 1921, pp. 76-77, 4 figs. Dial 
gages for gaging thickness, length, diameters, depth, 


etc. 
GAGING 
Limit. Limit Gauging. Jl. Instn. Mech. Engrs., 


No. 9, Jan. 1921, pp. 1089-1124, 25 figs. partly on 
5 supp. plates. Technical considerations on forma- 
tion of system of limits. Description of gage test- 
ing apparatus designed and used at National Physical 
Laboratory, England. 


GAS ENGINES 

Steel Works. The Gas Engine in Iron and Steel 
Works, T. B. Morley. Elecn., vol. 86, no. 2227, 
Jan. 21, 1921, pp. 99-102, 9 figs. Galloway tandem- 
cylinder engines. 

Testing. The Working and Testing of a Gas Engine, 
Arthur G. Robson. Practical Engr., vol. 63, no 
1768, Jan. 13, 1921, pp. 20-23, 18 figs. Methods of 
testing. 


GAS TURBINES 


Elements. The Gas Turbine. B. Pochobradsky. 
Beama, vol. 8, no. 1, Jan. 1921, pp. 9-13. Gas 
turbines are classified into explosion and constant- 
pressure turbines. Technical elements of each of 
these types are studied. 

French Patent. European Inventions, J. H. Blakey. 
Power Plant Eng., vol. 25, no. 4, Feb. 15, 1921, 
pp. 232-234, 4 figs. French patent for internal- 


MECHANICAL ENGINEERING 


combustion turbo-motor Also patented alloy for 
internal combustion engine valves. Composition 
of alloy is nickel, 67 per cent; iron, 1 to 5 per cent 
and copper, 28 to 32 per cent 


GAS WORKS 


Developments. Gasworks Engineering in- 1920 
Engr.. vol. 131, no. 3393, Jan. 7, 1921, p. 12 Sur 
vey of development 

GASOLINE 


Natural Gas Gasoline by the Charcoal Absorption 
Process, G. A. Burrell, G. G. Oberfell and ¢ I 
Voress Chem. & Metallurgical Eng vol. 24, no 
4, Jan. 26, 1921, pp. 156-160 figs Description of 


Activated charcoal process for absorbing vapors 
from natural gas Comparison with commercial 
processes; activated coconut shell charcoal rb 


sorption and selection; steam distillation of saturated 
carbon; yields and quality of products 

Gasoline from Natural Gas. \ Hydrometer 
for Small Amounts of Gasoline, R. P. Anderson and 
C. E. Hinckley Il. Indus. & Eng. Chem., vol. 13 
no. 2, Feb. 1921, pp. 144-145, 3 figs Apparatus for 
rapid and fairly accurate determination of gravity 
of gasoline when quantity is insufficient to float 
usual type of hydrometer 


Peat as Source of. See PEAT, Gasoline from 


GEAR CUTTING 
Hobbing Machines Automatic Hobbing Machine 
Iron Age, vol. 107, no. 4, Jan. 2 1921, pp. 259 
60, 3 figs. Machine designed for rapid production 
of helical and herringbone gears 
Newark No. 5 Automatic Gear-Hobbing Machine 


Am. Mach., vol. 54, no. 4, Jan. 1921, pp. 15 
158, 1 fig Machine designed for rapid production 
of helical gear 

GEARS 

Grinding. The Precision Grinding of Hardened 
Gears Eng. Production, vol. 2, no. 18, Fel 3 
1921, pp. 158-161, 8 fig Machine for grinding 
gears developed by Sulzer Bros , England 

Helical. See GEAR CUTTING, Hobbing Machin 

Worm. Worm Gear Design, S. Bramley-Moore 
Machy Lond vol. 17, no. 434, Jan 0, 1921 
pp. 474-480, 20 figs Study of forces acting, formula 
for computing dimensions, and comparison of type 
of worm gears Paper read before Instn. Automobil 
Eners 

GRINDING 

Centreless. Centreless Grinding. Eng. & Ind 
Management, vol. 5, no. 2, Jan. 13, 1921, pp 41 
3 figs Machines which have been developed for 


grinding straight cylindrical work without centres 


Cylindrical, Speeds for. Work Speeds in Cylin 
drical Grinding Machy Lond vol. 1 no. 434 
Jan. 20, 1921, pp 481-483. Importance of using 
proper speed Fallacy of idea that the faster the 
rotation of work, the higher rate of production 


GRINDING MACHINES 


Surface. Rotary Surface Grinding Machine Engi 
neering, vol. 111, no. 2874, Jan. 28. 1921, pp. 100- 
102, 13 figs Constructed by Heald Machine Co 
Worcester Mass Machine is designed for flat 
grinding of small articles such as can be held by 
magnetic chuck 


GUN METAL 


Tests on. Gun-Metal, J. Arnott Foundry Trade 
Jjl., vol. 23, no. 229, Jan. 6, 1921, pp. 2-4, 11 figs 
Suggests restriction of term “‘gun-metal’’ to ternary 
alloy copper-tin-zinc. Tests on metal of composi 
tion 87 per cent copper, 9 per cent tin, 3 per cent 
zinc and one per cent lead Paper read before 
Scottish Branch Instn., British Foundrymen 


H 


HACK-SAWING MACHINES 


English. A New Hack Sawing Machine Machy. 
(Lond.), vol. 17, no. 435, Jan. 27, 1921, p. 524, 
2 figs. Designed to cut bars up to 6 in. diameter. 
Manufactured by Blundstone Engineering Service, 
Coventry, England. 


HANDLING MATERIALS 


* Electric Power in. Application of Electrical Power 
to Modern Handling Plants, H. C. Widlake. Chem 
Age (Lond.), vol. 4, no. 82, Jan. 8, 1921, pp. 38- 
40, 5 figs. Survey of developments 

Economies in Handling Materials in Industrial 
Plants, J. S. Tuthill. Elec. World, vol. 77, no. 4, 
Jan. 22, 1921, pp. 201-202. Instances of savings 
effected by electrically operated material handling 
machinery and examples of adaptation to cover 
varying needs. 

Factories, Germany. Handling Materials in Fac- 
tories (Werkstattentransporte), W. Dahlheim Be- 
trieb, vol. 3, no. 7, Jan. 10, 1921, pp. 187-192, 13 
figs. Portable hoisting apparatus. It is claimed 
that the latest German types of portable elevators 
are far superior to those of American make. De- 
tails of a new patented one-man tipping and ele- 
vating truck lifting heavy loads from floors and 
raising them to proper height for loading on and in 
railroad cars 

Inter-Floor Transportation. Inter-Floor Transpor- 
tation by the d’Humy Motoramp System, Harold 
F. Blanchard. Eng. World, vol. 18, no. 2, Feb 
1921, pp. 105-106, 2 ffgs. Staggered floor construc- 
tion. 


HEAT TRANSMISSION 


Pipe Coverings. Emissivity of Heat from Various 
Surfaces, V. S. Day. Power House, vol. 14, no. 2, 


Vou. 43, No. 


Jan. 20, 1921, pp. 17-23, 11 fig Tests carried out 
at experiment station of University of Illinois 
Heat loss was greater through asbestos paper 
covered pipes than through same pipes uncovered 


HEATING 

Catalytic Method. Heating by Catalysis Le 
chauffage par catalyse R. Viller Nature (Pari 
no. 2438, Dec 5, 1920, pp. 415 416 \pparatu 
decomposes petroleum by catalysis in steam and 


earbonic acid by platinum in presence of air 
Systems, Cooling with Method of Utilizing Heat 


ing Systems for Cooling Rooms in Summer, A. M 
Feldman jl Am. Soc Heat. & Vent. Engr 

vol. 27, no. |, Jan. 1921, pp. 15-18, 5 fig Patented 
heating and cooling apparatus comprising pips 


circuit, water radiators connected at top and bottom 
heater and cooler and valves for cutting heater and 


cutting out cooler, or vice-versa, flow through sy 
tem when heater is cut in being in one direction 
through pipe circuit for heating and in opposite di 


rection for cooling 


HEATING, ELECTRIC 


Industrial. Unusual Industrial Heating Develop 
ment Wirt S. Seott Elec. World, vol no 
6, Feb. 5, 1921, pp. 30 410, © tig Development 
of electric air heating for textile mill rypical 
uses to which electric heat can be applied 

HOISTS 

Mine. Hoist Designed Specially for Use in Room 
W ork Coal Age vol. 19, no. 5, Fet ) 121, pp 

9-230, 2 fig Six-jaw clutch hold or free 
drum from shaft Oil supply will last three month 
pecial provision for jack proy 

Ouiney Hoist Largest in World, Thomas Wilson 
Power, vol. 53, no. 3, Jat 18, 1921, pp. 90° 
1 fix Compound condensing hoist with two 
high-pressure and two low-pressure vlinder 38 
ind 60 x 66 in., with ultimate winding capacity of 
l 100 ft. of 1 in. rope n singl layer Host 
operates in balance, ratsing 0.000 Ib. rock per trip 
it rope speed of 3200 ft. per minute 

HOUSES, CONCRETE 

England. Concrete Cottage Building. Hor e at 
Liverpool Concrete & Constructional En, 

S& oo. 3 Jar 19 pp 1g » fig Heavy 
concrete walling patented by Economic Building 
 orporation 

HYDRAULIC JACKS 

Stella Hydraulic Jack Hvydrau he Hebebdéck 
H Berthold Der praktische Maschinen-Kon 

trukteur, vol. 54, no. 2, Jan. 13, 1921, pp. 1 
) fig Describes the Stella lifting jack constructed 
by the Klingelhoéfer-Defric Works, Ltd Dissel 


dorf, Germany, consisting chiefly of a water tank 
equipped with a horizontal pump and a cylinder 


and plunger Its advantages are pointed out 
HYDRAULIC TURBINES 
Design. Tendencies in Development of Hydraulix 


Prime Movers, S. L. Shuffleton Il. Electricity & 
Western Industry, vol. 46, no. 3, Feb. 1, 1921, pp 
116-118, 3 figs Capability of handling increasingly 
higher heads and involving increasingly large con 
centration of power in single units 
Installations. New Western Turbine Installation 

Lewis F. Moody Il. Electricity & Western In 
dustry, vol. 46, no. 3, Feb. 1, 1921, pp. 119-120 
1 fig Survey of turbine installations now under 
construction by I. P. Morris Dept. of William Cramp 
& Sons Ship & Engine Building Co., Philadelphia 


Lubrication. Lubrication of Hydraulic Turbine 
Lubrication, vol. 6, no. 11, Dee 1920, pp. 1-8 
9 figs Scheme for lubrication of large turbines of 


Niagara Falls Power Co 


Niagara Falls Power Development. The Hydraulx 
Turbines for Niagara Fall Power House vol 
14, no. 2, Jan. 20, 1921, pp. 24-26, 6 figs Each of 
these machines will develop 61,000 b.hp. at 187 
rp.m. They will be coupled to 45 ,000-kva. vertical 
generators. Turbine casing weighs 110 tons 

Theory. Contribution to the Tleory of High-Speed 
Hydraulic Turbines (Contributo alla teoria delle 
turbine idrauliche veloci Giacomo stichi In 
dustria, vol. 34, no. 23, Dec. | 1920, pp. 561-567 
17 figs Comparativ e examinat on of design features 
of leading types, together with re cords of experiments 
To be continued.) 

Wellman-Seaver-Morgan. Hydraulic Turbines for 
Queenston Development Can Engr., vol 40 
no. 5, Feb. 3, 1921, pp. 185-—186A, 6 figs. Casings 
runners and speed rings of two Wellman-Seaver 
Morgan units of 61,000 hp. capacity each 


HYDROELECTRIC PLANTS 


France. Making Best Use of French Hydro Plant 
Lucien Pahin Elec. World, vol. 77, no. 7, Feb. 12 
1921, pp. 357-359. Originally designed for rail 
road electrification, station was utilized for war 
loads to alleviate loss of coal mines How station 
line and substations were changed to get maximum 
utilization of water. 

The Great Modern Hydroelectric Plants (Le 
grandes distributions électriques modernes), A 
Troller. Nature (Paris), no. 2433, Nov. 20, 1920 
pp. 326-332, 7 figs. Tendencies in design and con 
struction as shown in latest installations, notably 
hydroelectric plant at Eget in the Pyrénées. 

Simplon Tunnel. The Termination of the Simplon 
Tunnel (L’achévement du tunnel du Simplon 
J. Boudet. Vie technique & industrielle, vol 
no. 16, Jan. 1921, pp. 305-314, 30 figs H ydroelec 
tric installation at north entrance. Continuation 
of serial.) 


Surge Tanks. 
Capacity. Can 


Diaphragm Increases Surge Tank 
Engr., vol. 40, no. 3, Jan. 20 











APRIL, 1921 
1921, p. 145 » fig Added penstock threatened 
to overtop tank, but surge ts throttled down by 
plate with small opening 

Water Control Water Control on Hydro-Electri 
System R ( Denny Power vol 53, no. 6 
Feb. 8, 1921, pp O8-212, 10 fig Operating pro 
cedure for hydroelectric system of six plants utiliz 
ing combined static head of 2637 ft Description of 
torage reservoir ind methods of conveying water 
to plant Measurement of evaporation from reset 
voir Evaporation from one reservoir has been 
as high as 30 acre-feet per day 

Water Supply, Forecasting. Snow Surveying for 
the Forecasting of Stream Flow, J. E. Church, Ir 
Eng. News-Rec vol. 86, no. 6, Feb. 10, 1921, pp 
44-248 fig Method factors and results in 
makin pring predictions of summer water supply 
for irrigation and power in streams fed by mountain 
now 

IMPACT 

Duration of Researches on Duration of Impact 
Recherche ur la durée du choc (,eorges More 
Annalk de Physique vol 14, Nov.-De« 20) 
pp. 306 43 fig Measurements of duration 
impact between ball and plain by electrical proce 
and empirical formula for calculating it 


INDUSTRIAL MANAGEMENT 
Budget-Control System A Budget Cont: 
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Nomenclature Systems. Systemati Nome 
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f ] t t It I at i vr t V T 
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, t , mer to m 
plificati Writer ad t a « t 
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Organization Organization i Death Tarne ] 
M. Clark, Jr Indus. Management, vol. ¢ 
Fe I 121, pp. 141 ; Arguments against and 
for specialization of work 
Overhead Expense Distributing Overhead 1 
p by the Machine Hour Rate Method, Chr 
pt Haigh Automotive vol 44, no 


Industric 
l Advantage 


4 la 19 pp. 1 
ma ime r rate method over four other method 
in rat nan hour id hour, and material and 
‘ Paper read before Am. Gear Manufacturer 
Planning he possibilities of Planning, E. A. P 
Eng. & Indu Management, vol. 5, no. 3, Jan 0 
) p. 69 Functions of planning office nd it 
lace in management administration 
Production Systems An “I am Producing More 
Contest that Doubled Output, ¢ W. Ferguson 
Factory, vol. 26, no. 3, Feb. 1, 1921, pp. 332-334 
+ fig Experience of company of plan which gave 
ch worker that phrase as slogan 
Economics of Workshop Practice—Ma Produc 


ion Die Wirtschaftlichkeit der Werkstattarbeit 
Massenfertigung K Jung Zeit des Vereine 
deutscher Ingenieure, vol. 65, no. 4, Jan. 22. 1921, 
pp. 93-95 Author claims that present highly 


and industrial life calls for edu 
cated practitioners without whom no progress can 
be made, and points out that engineering students 
hould be taught the value and necessity of practical 
work and practical education 


developed economic 


Economy in Single-Unit Manufacture Wirt- 
schaftlichkeit bei Einzelfertigung), J Hannet 
Zeit. des *Vereines deutscher Ingenieure, vol. 65 
no. 2, Jan. 8, 1921, pp. 29-35, 12 figs Contrasts 


between mass and single-unit production; relation- 
ship between construction and production; assign- 
ment and distribution of work; measures for im- 
provement in economical operation; superintendence 
working plan and machine layout; conveyance 
equipment, etc. ‘ 


Less Wages, or More Work? Maxwell Droke 
Indus. Management, vol. 61, no. 3, Feb. 1, 1921, 
pp. 103-105. Writer holds that 20 per cent in- 


crease in production is safer and saner than 20 per 
cent decrease in wages. 


MECHANICA, ENGINEERING 


Modern Production Method XI\ \ R 














sasset Am. Mach vol +, no Fet ) 
pp. 18 191, 8 fig Method of analyzin labor 
costs and their relation to final cost of manufactures 
irticle 
Why Increase Production? J. H. H. Boyd I 
& Indu Management vol no Jan ( 
pp ] i Writer questior whether i or 
creased production i tified under present-da 
condition ind further analyze ‘il ind o 
of Higher Production Council and dea h th 
method of applying principle of 4 1 t r 
ult 
Routing Handling and)=s Routir Large W ork 
Machy Lond vol no. 4 Jat 
pp. 501-50 17 fig Method r rout ork 
through factory 
Routing Considered as a Function « Up-to-Dat 
Management—IV, H. K. Hathaway Indy M 
igement, vol. 61. no. 3. Felt ] ) Dy 1%¢ ; 
S fig Evolution of progre heet into assén 
route sheet 
Safety Departments What is the I , 
Safety Department H Landesman Ar 
Mach vol. 54, no Fel ] 1921, mr 60-264 
signihcance ol afety nt 1 ! trial plar 
Advantages of safety nt 
Statistics, Compiling of. Makir tatist I 
III, M. ¢ Rorty Ind Mana, 
no Fel ] 9 Dt ) yf Ma 
matical and semi-mather i 
Stock Records Accurate Method K 
tock Recor Fred] H , - 
Industri 1 44, no la : 
6 fig t ‘ 
Detroit 
Tool Repairing k 
Factory , ( 
4 fis Ti ] < / 
and 
e also EFFICII Yy, INDI rRI 
INDUSTRIAL RELATIONS 
Arbitrating Disputes When Y« 
4 herlock Ar Mact 
192) Pt 130 Thr h 
rece | iw 
Collective Bargaining lyrant Labor | i 
Henry H t Indus. M 
Mi o. 3,1 I s 4 I’r 
tyrant oO abor leadk 
Incentive Plans. How Rewards Help W t 
Their Job Iron Age, vo ( no I 
PI 3 320. Report f Committ 4 I 
Relations o veland Chamber of Commer 
-_- 
Open Shop. pen Shop Wins at Golden Gate, D 
Partridge Iron Trade Rev vol. 68, no. 6, Fet 
»? pp. 418-4 f W ork < t 
reported t work atista T iral 
commercia ho and 1 1 t ‘ 
Francisco Bay D ‘ 
The Phi yp ft ( 1 
James A. Emer Open Shop } § 
lar ) Ary t svor sdontis 
p he in Addr red 
efore 4 
Strikes 
INDUSTRIAL TRUCKS 
Railways Electric Vel for Ra y I 
I] RK Gaz 1. 34,1 DJ ) pp. ¢ 
69. 6 fix DD idopted | British railw 
pani 
INSULATORS, HEAT 
Magnesia. Character 85 per t Ma 
a » Non-Heat-Cond ‘ r Ldward } 
Weiler Heat Ma K 
Fel 10-34 f R t 
irve he t k 
< for di t tio 
Conservation of Heat in Power and Hea 
tem Edward R. Weidlein Chet xX MM i " 
Enc ve 4 me Feb. 1¢ 9 PI 
10 tig Di ion of BS per cent magne 1 mst 
lation, showing low depreciation rate under wettin 
and drying and high-temperature condition Chart 
for determining economical amount of insulation 
Amounts of coal, heat and money aved by in i 
tion Paper read before Am. Inst. Chem. Engr 
—_———— 
INTERCHANGEABLE MANUFACTURE 
Machined Fits An Analysis of Machined Fits 
Mech. Eng., vol. 43, no Feb. 1921, pp. 132-133 
and 144, 12 figs Questionnaire being sent to manu- 


facturers by Subcommittee on Standards and Toler- 


ances for Manufactured Material ind sectional 
committee on Plain Limit Gages for General Engi 
neering Work, a sectional committee which is work- 


ing under Rules of Procedure of Am. Eng. Standards 
Committee and is sponsored by Am. Soc. Mech 
Engrs 

INTERNAL-COMBUSTION ENGINES 

Drayton. The Drayton Two-Stroke Engine Auto 
mobile Engr., vol. 11, no. 146, Jan. 1921, pp. 14-15, 


Experimental supercharging unit 


Fatigue of. Criterion for Determining Fatigue of 
Internal-Combustion Engines (Au sujet de la dé- 
termination d'un critére de fatigue générale des 
moteurs a combustion interne), M. Dumanois. 
Comptes rendus des Séances de l’'Académie des 
Sciences, vol. 172, no. 1, Jan. 3, 1921, pp. 44-46 
Coefficient of general fatigue is expressed in terms of 
variations of temperature of inside wall of cylinder 


7 figs 








a |} 
Fuels for or I ‘ I r 
in San r Ira ] M Engr 
De pp 8 para 
resting of Oil wr Inter ( 
Tom McKenzie Irar Inst J t v« 
I) 120, py } d p 
4 ( f Test r d ri 
o ! al-ce ust 
Marine x -¢ i Petr I Mar 
Motors. 1 876, } 
motor re 4 or * ler Ms ler 
d ' ' act , ng ¢ ’ 
ee also DIESEL ENGINI DYNAMO 
ETER GAS ENGINI ( rURBINI 
MOTORCYCLI kngit as | ENGINI 
rFRACTOR ENGINI 
IRON 
Electrolytic Ek Iro \ 
Albert Noy Ir Chis y t ( il Meeting 
Am. | ctrochen " o { 
Experimental measurement t { tia 
it which ¢« ctrolyt dey r 
L 
LABOR 
Three-Shift vs. Two-Shift System 
Bul. Taylor 2-49 
rr P ‘ yee. . ‘ 
: hange 
i trod d A of 
‘ it I 1 
i I h t 
{ Taylor { 1M t 
I D I Y ork 
t ] 
LABORATORIES 
U.S. Navy The > I ‘ 
Research Labora H 
ne Ma | 
) Labor } 
D A . 
' ' it | iw 
LADLES 
Drying Dr Lad I 4 
Iron A I 4 
without artif i . 
LATHES 
Automatic The Har \ ‘ I \ 
Mach., \ 54 I ' 
‘ Mactl led aT sand tio 
, 
Head pla lata Cw dt 
tw ut ‘ ynt i ar 
dr 
Th Ha Aut I I Ire A 
07, no. 6, Fe ( ) " S¢ f D ' 
to handle boring, turning and fa its im { 
under 12 in. im diameter and ¢ th 
Turret Turret Lathe Apy itior J. H. Moor 
Can. Machy ‘ n I { 
38-41 ft loo t ary ! } 
4) culiar st ‘ ict - ‘dri I ; 
LIGHTING 
Factory Present D I tandard 
George ( (Cousin J I I t. « Canada 
; oO I | pp S-10 f Relation 
twe 1 light and incr 1 eff t witl 
tabl howing result of better it act 
LIGNITE 
Combustion. Combustion of Lignit ind Hig 
Moistur Fuel I \ Marsh Corl tior Vv 
4 no » Feb 19?) pp 149-44 fis slethod > 
burning these fuels and results in their sombustior 
Paper read before Stoker Manufacture \ 
LOCOMOTIVES 
Design. Locomotive ind Rollin tock « 19 
Ener vol. 131, no. 3393. Jan 1921, pp. 10 
and 14, 6 figs Survey of recent develop1 it t 
design 
Electric. See ELECTRIC LOCOMOTIVI 
Feedwater Treatment. Railway Water Treatment 
"ays Large Returns, Paul M. LaBach Ry. Age 
vol. 70, no. 3, Jan. 21, 1921, pp. 24 48, 2 fig 
Results obtained by Rock Island system 
Manufacture. Methods in a Locomotive Work 
Eng. Production, vol no. 15, Jan. 13, 1921, py 
55-64, 34 figs Practice of Midland Railway Co 
England 
Oil-Burning. Experience of a French Railway with 
Oil Burning Locomotives (Note sur les premier 
essais a la compagnie d’orléans du chaufiage d« 
foyers de locomotives au “‘fuel oil Louis Bigourat 
Revue generale des Chemins de Fer, vol. 40, no 
1, Jan. 1921, pp. 9-32, 10 fi Apparatus em 
ployed and results obtained. Comparison with coal 
burning locomotives 
Reconstruction. Practical Reconstruction of Old 
Locomotives Ry. Age, vol 0, no Jan 
1921, pp. 237-240, 6 fig Typical exampk 


reconstruction work 
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Squaring Valves. A Short Cut in Squaring Loco 
motive Valves, William Ulrick Ry. Mech. Engr., 
vol. 95, no. 2, Feb. 1921, pp. 123-124, 4 figs. Squar 
ing valves without applying main rods and after- 
wards removing them 


LUBRICANTS 

Tests. Flash and Fire Test their Importance 
Lubrication, vol. 6, no. 11, Dee. 1920, pp. 9-12, 1 
fix Standard trument for testing lubricant 


and methods of operation 

Viscosity. Tentative Lubricant Viscosity Progress« 
Sci. Lubrication, vol. 1, no. 1, Jan. 1921, pp. 9 and 
32 Tentativ test for viscosity of lubricant 
idopted | Am. Soc. for Testing Matls 


Worm-Gear Efficiency. The Effect of Lubricants 
Upon Worm-Gear Efficiency, J]. H. Hyde Eng. & 
Indus. Management, vol. 5, no. 2, Jan. 13, 1921 
pp 16-48 Report of Lubricant & Lubrication 
Inquiry Committee of British Department of 
Scientific & Industrial Research 


LUBRICATING OILS 


Carbonization Carbonization of Lubricating Oils 
Dept. of Commerce, Circular of Bur. of Standard 
no. 99, Nov. 12, 1920, 44 pp. 4 figs Nature of 
effects of deposits formed in internal combustion 
engine It is known that term ‘‘carbon is a 
misnomer because deposits consist largely of 
asphaltic matter Accounts are given of nature of 
petroleum oils and of theories concerning formation 
of deposits 


The Carbonization of Lubricating Oils in Internal 
Combustion Engines, Frederic H. Garner Petro 
leum Times, vol. 5, no. 107, Jan. 22, 1921, pp 
93-95 Requirements of lubricating oils which will 
reduce carbonization in cylinder of internal-com 
bustion engine to minimum Abstract.) Paper 
read before Instn. Petroleum Technologists 


Cold Test. A Cold Test Apparatus for Oils, G. H 
P. Lichthardt Ji. Indus. & Eng. Chem., vol. 13, 
no. 2, Feb. 1921, pp. 145-146, 1 fig Apparatus 
used for lubricating oils at laboratory of Southern 
Pacific Railroad Co 


Testing Machine. Friction and Lubrication. R 
Mountford Deeley Engr., vol. 131, no. 3395, Jan 
1, 1921, p. 78, 1 fig Deeley's oil-testing machine 
Preliminary report communicated to Lubricants & 
Lubrication Inquiry Committee of Dept. of Sci. & 


Industrial Research 


MACHINE CONSTRUCTION 


Economics. The Relationship between Desig 
Construction and Economic in Machine Con 
truction Der Zusammerfhang von Gestaltung 
Fertigung und Wirtschaftlichkeit im Maschinenbau 

I iger Betrieb vol 3 no. 7 Tan If 

1921, pp. 177-18 10 fig Introductory addr to 

cture on machine construction in the Technical 

Academy, Charlottenburg 


MACHINE TOOLS 





Alignment. Correcting the Alignment of Machine 
Tools, F. Horner Can. Machy vol 5. no. 4 
Jan. 27 21, pp. 33-37, 12 figs. Methods of 
correcting alignment of spindles, slides, head 


cylindrical bearings, clamping devices, turrets and 
other part ~~ machine tool 


British Not on Improvements in British Ma 


chine William Chubb Am. Mach., vol. 54 
no. 4, Jan 1921, pp. 141-145, 12 figs Ten new 
type produced in last ten year Changs in 
machine detail Special general-purpose 
machine Unusual planer drive 

Clamping Devices Design, Fabrication and Use 
of Clamping Device Ueber Konstruktion Herstel 
lung und Verwendung von Spanneisen Guido 
Dierauer. Werkstattstechnik, vol. 15, no. 2, Jan 
iS, 1921, pp. 33-39, 26 figs Deals with variou 
types of devices for clamping work in boring mill 
lathe milling machines, et« 

Manufacture. Tool Plant Reflects New Ideas, 
Dann ©. Taber Iron Trade Rev., vol. 68, no. 5 


Feb. 3, 1921, pp. 344-349, 11 figs. Description 
of machine tool plant in Cleveland, noting arrange 
ments of equipment and facilities for handling 
materials 


Performance Record. Apparatus for Recording 
the Performance of Machine Tools (Ueber Kon 


trollschreibapparate fiir Arbeitsleistungen an 
Werkzeugmaschinen), F Breitling. Werkstatts- 
technik, vol. 15, no. 2, Jan. 15, 1921, pp. 43-44, 
5 figs Details of the work-recording’ clock 


originally designed and employed by Dr. Poppel 
reuter in his nerve clinic for wounds in the head; 
curves recorded with this clock are said to give an 
excellent presentation of the efficiency of a work- 
man as well as of the useful scope of a machine tool. 
Description of Harms control apparatus for re- 
cording operations of machine tools, etc. 


Repetition Work. Machining Operations on Repeti- 
tion Work—Part I Eng. Production, vol. 2, no. 
16, Jan. 20, 1921, pp. 76-81, 15 figs. Examples 
of modern practice in construction and operation 
of machine tools. 


Safeguards. Guarding Machine "Tools Mech. 
World, vol. 69, no. 1775, Jan. 7, 1921, pp. 4-5. 
Forms and types of safe guards. (Abstract.) 
Paper read before Industrial Safety Conference 
organized by the Home Office and British In- 
dustrial “‘Safety First’’ Association. 

The Safeguarding of Machinery. Foundry Trade 
Ji., vol. 23, no. 230, Jan. 13, 1921, pp. 34-35. Forms 


MECHANICAL ENGINEERING 


and types of safeguards. Abstract Paper read 
before Industrial Safety Conference organized by 
Home Office & British Industrial “Safety First 
Association 


Working Speeds. Standardized Calculation 
Working Speed (Einheitliche Laufzeitberechnuns 
A. Winkel Werkstattstechnik, vol. 15, no 
Jan. 1, 1921, pp. 5-10, 10 fig Reduction of the 
working-speed equation for the different machinn 
operations to a uniform equation, correction of thi 
equation for planing based on diagrams for planet 
its use for the design of a slide rule, and the develop 
ment and manipulation of described slide rule 


MALLEABLE IRON 


Cupola-Melted. Experiments on Cupola Malleab!l 
F. H. Hurrer Foundry, vol. 49, no. 4, Feb. 15 
1921, pp. 135-138, 6 fig Comparative study of 
cupola melted meta) and air furnace product 
Paper read before Birmingham Branch Instn 
British Foundrymen 

Metallography American Malleable Cast Iron 
Ill, H A. Schwartz Iron Trade Rev vol. 68 
no. 5, Feb. 3, 1921, pp. 353-357 and 361, 9 fig 
Metallography of malleable iron 


Properties. American Malleable Cast Iron—IV, H 
A. Schwartz Iron Trade Rev vol. 68, no 
Feb. 17, 1921, pp. 485-488, 7 figs. Tensile propertie 


of malleable iron 


MANGANESE STEEL 


Magnetic Mechanical Analysis. The Magnet 
Mechanical Analysis of Manganese Steel, Robert 
Hadfield and S. R. Williams and I. S. Bower 
Proc. Royal So« vol. 98, no. A692, Jan. 3, 1971 
pp. 297-302, 3 figs Correlation of magnetic and 
mechanical properties of manganese steel 


MARINE BOILERS 


Return-Tube. Cylindrical Return-Tube oiler 
W. F. Carnes Gen. Elec. Rev., vol. 24, no 
Feb. 1921, pp. 110-114, 7 figs. Their manufacture 
by Bethlehem Shipbuilding Corp 

Water-Tube. Water Tube Marine Boilers, W. M 
McFarland Gen. Elec. Rev., vol. 24, no. 2, Fe 
1921, pp. 115-119, 4 figs Evolution and adoptior 
of Babcock & Wilcox stationary boiler to render 
suitable for use on board ship 

[See also BOILERS, WATER-TUBI 


MEASURING INSTRUMENTS 





Tolerances. Weight and Measure Dept 
Commerce, Bur. of Standards, miscellaneous publ 
tions, no. 43, 1921 00 pp Specificatior ind 
tolerance of measuring instrument Thirteent 
annual conference of representative from variou 
tates held at Bur. of Standards, Washington, D 
( May 24 1920 

METALS 

Calorizing Calorizin is a Protection for Meta 
Arthur V. Farr Iron Age, vol 07, no. 4, Jar 
19? 1 pp , +3 g f (Jeneral Electriu Co 
proce of protecting methods at high temperat 
Proc consists in placing material to be calorized 

retort and heatir in reducing itmospher 
retort hein fill ad V th mixt r. contat ‘ 





vided aluminum Treat 














into « ) d port i , 

neou aluminum oy tor certal depth 
Finish. | h of Meta Materia idn 

Chem. & Metallurgical Eng vol +, no 

) pp Oo ©) I t i 

ment contrasted with durabi ind af i 

I ish of metallic materials « issed ‘ ritia 

detail tn modern manufacti h br 

on cleaning, polishing, lacquering, co 


nd wrapping 


METRIC SYSTEM 
Arguments Against Adoption in U. §S Metr 


Bugaboo Again in Conegre ( ( tut 

Industrie vol no Fet 1921 p. 19 é 
» fig Criticism of bill for adoption of Metri 
ystem in I S introduced into Senate May 
of the world is presented and ‘‘commanding positio 


of the English system" is indicated 


MILLING CUTTERS 


Standards. British Standards for Milling Cutter 
and Reamers British Eng. Standards Assn, no 
122, July 1920, 67 pp. 46 figs. Standards for non 
relieved cutters, end mills, form-relieved cutter 
and reamers, determined as result of conference 
research ard coéperation between small tool maker 
machine-tool makers and users of these tools in 
Great Britain 


MILLING MACHINES 


Manufacture. Making One ‘Thousand Milling 
Machine Saddles, Donald A Hampson. Can 
Machy., vol. 25, no. 6, Feb. 10, 1921, pp. 33-37 
15 figs. Equipment necessary to produce one 
thousand saddles every year. Pattern work is 
taken up, also various machining operations, cost 
of machine tools and other vital points. 

Profile. Profile Milling. Eng. Production, vol. 2, 
no. 18, Feb. 3, 1921, pp. 170-172, 8 figs. Auto- 
matic profile-milling machine. 


MOLDING MACHINES 

Hand-Power. Hand-Power Moulding Machine. 
Engineering, vol. 111, no. 2876, Feb. 11, 1921, pp. 
164-166, 16 figs. Designed to be easily adjusted 
to take boxes and pattern plates of any size within 
comparatively wide range. 

Suspended-Type. Inventor Installs His Own De- 
vices. Foundry, vol. 49, no. 3, Feb. 1, 1921, pp. 


Vou. 43, No. 4 


98-103, 12 figs Adaptation of molding machine 
through suspending it and carrying it along molding 
floor Installation at foundry of Standard Malle- 
ible Tron Co., Muskegon, Mich 


MOLDS 


Foundry, Drying. The Drying of Foundry Mold 
ind =Core Through Electrically Preheated Air 


# # 


Trocknung der Formen und Kerne in der Gi ere| 
durch elektrisch vorgewirmte Luft Zett. fiir dhe 
imte Giessereipraxi vol. 42, no. 4, Jan 
1921 pp SOS) Describe electric-hot-air ul 
paratus of the Odcrlikon Machine Factory id 


vantages of which over other heating methods with 
olid fuel are pointed out 


MONEL METAL 

Properties. Monel Metal—Il 
Metal Industry N. ¥ vol. 19, no. 2. Feb ’ 
pp. 64-65, 4 fis Summary of properti method 
of melting and casting, use handlin and workir 
In up-to-date practice of this natural nickel alloy 





Notes on Monel Metal, Paul D Chen 
& Metallurgical Eng vol +, no 19?) 
pp 91-294 y fis Physical of thi 
natural alloy, and commercial u it ha 
been adapted Its resistance to and it 
trength at high temperature " t 





useful propertic 


MOTOR TRUCKS 

American-Made. Complete Mechanica specifica 
tions of All Makes of 1921 Gasoline Motor Truch 
Moto: Age, vol. 39, no. 4, Jan. 2 1921, pp. 90 
Details of 527 gasoline and one steam motor-truck 
chassis as produced by 176 American truck manu 
facturers 


New York Show Observations at the New York 
Truck Show, P. M. Heldt 


Automotive Industri 
vol. 44, no. 3, Jan. 20, 1921 l 


pp 119-123 13 fig 


Few changes of radical nature in evidence In 
fluence of war designs seen in fitting of bumpers and 
tow hooks on many model 


Steam Steam Waggon Construction Eng Pro 














duction, vol no. 18, Feb. 3, 1921, py 162-168 
1S figs Methods at Sentinel Waggon Work : 
England ; 
The Application of Steam Power to an Automot 
Truck, Lewis L. Scott 1! On Automoti Ener 
g no » Feb ! 1, pp. 155-160 and 
fig Steam engine u lon two tr k Charac 
teristic torque curves of 40-1 tert ombust 
engine and steam engi cde 1 power 
Three-Point-Mounted Che Point Cha 
Mounting Feature of New Speed Truck Ant 
notive Industrie vol. 44, no Fe 19 1 
O04 (. 6 I Midw t ime art t 
inkshaft and full tr al equipment is ris 
unted on two rward point t t f 
mnectior with n at's rear } | 
frame designed to prevent weavi Ai 
MOTORCYCLES 
Engine for Ar Aluminus Motor l | 
\utomotive Indust: o $4. 3 f I 
Pp wis ] ire \ tv t tw ned 
together with top half 
Translated from Motorw 
MOTORSHIPS 
Fconomical Advantages M 
rd Luc Mect Ie 7] 1 I 
rp + ; Economi ‘ 
ttorshap Constructior I 
an sth ild 1 it t la 
in | 
Europe A Revi of Motorshiy d Marine D 
Engine Building in Europe Mar ] ] 
1, Jan. 1921, py $ + 4 figs Duri 
ibout 20 large motorshi wer completed 
orders in hand in European yards at beginni 
121 amount to between 180 and 190 shi; vary 
from vessels of 14.000 tons deadweight capacity 
craft of 3,500 tor total deadweight capacity | 
estimated at 1,500,000 tor 
United States. Motorship Building in the United 
States Mar ng vol. 26, me 1. Tar 9? pr 
16-48 Nineteen motorship totalling 143.8 
deadweight ton unde construction 1 1 < t 
} 


beginning of 1921, total shaft horsepower of vess« 


amounting to 44,520 
NICKEL 


Properties. Chemical Properties and Metallograp! 
of Nickel, Paul D. Merica Chem. & Metallurgica 
Eng., vol. 24, no. 5, Feb. 2, 1921, pp. 197-200, 4 
figs Data on solubility and magnetic transforma 
tion of pure nickel; also on effect of common im 
purities such as carbon, oxygen, manganese, sulphur 
cobalt, iron and silicon upon various physi 
properties. 


NICKEL-CHROME STEEL : 

Properties. Nickel-Chrome Steels. Machy. (Lond 
vol. 17, no. 433, Jan. 13, 1921, pp. 465-467. Chart 
showing tensile strength of nickel-chrome oi! 
hardening steel 


NOZZLES 


Steam, Tests of. German Tests on Steam Nozzles 
and Diffusors. Steam, vol. 27, no. 1, Jan. 1921, 
pp. 8-9, 1 fig. Experiments carried out in labora 
tory of machine design of Technical High School, 
Charlottenburg, Germany. ‘Translated from. Zeit- 
schrift des Vereines deutscher Ingenieure 
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The Best Production Methods Are the Most Economical 


There is only one dest method in turret lathe practice. _ fle" 
Our Engineers are constantly studying and experimenting i 
to reach that best method and keep our turret lathes up to 
their high standard. 

The results of their study and experimenting are yours to 
apply to your production problems. Just write us and 
we'll send one of our et gineers to consult with you. He 
may be able to save you considerable money by suggesting 
a tool or two or perhaps by re-arranging the tools you have. 
This ts part of our service to you. 


Turret Lath 











The Warner & Swasey Company 


Cleveland, U.S. A. 


NEW YORK OFFICE: Singer Building BUFFALO OFFICE: Iroquois Building BOSTON OFFICE: Oliver Building DETROIT OFFICE: Ford Building 
CHICAGO OFFICE AND SHOW ROOM: 618-622 Washington Boulevard MILWAUKEE OFFICE: 209 Sycamore Building 
DAYTON OFFICE: 518 Mutual Home Building INDIANAPOLIS OFFICE: 940 Lemcke Annex 


Domestic Agents: Foreign Agents: 
Fulton Supply Company Atlanta, Ga Charles Churchill & Company, Ltd., London, Birmingham, Man 
Young & Vann Supply Company, Birmingham, Ala chester, Bristol, Newcastle-on-Tyne, Glasgow 
Woodward, Wight & Company, New Orleans, La Allied Machinery Company, Paris, Turin, Zurich, Barcelona 
Salt Lake Hardware Company, Salt Lake City, Utah Brussels 
Smith-Booth-Usher Company, Los Angeles, Calif pee8 esa cas: ai "ee <a os aa 
Fred Ward & Son, San Francisco, Calif W + pe adh omg Company, Malmo, Copenhagen, Stockholm 
Portland Machinery Company, Portland, Ore nage - 
Hallidie Machinery Company, Seattle, Wash R. 5. Stockvis en Zonen, Rotterdam 
Hendrie & Bolthoff Mfg. & Supply Company, Denver, Col 
Peden Iron & Steel Company, Houston, Texas 

Canadian Agents: 
A. R. Williams Machinery Company, Ltd., Toronto, Winnipeg, M 

Vancouver, St. John y si _ ite Andersen, Meyer & Company, Ltd., Shanghai 

Williams & Wi’son, Ltd., Montreal 


Benson Brothers, Sydney, Melbourne, Adelaide 
Yamatake & Company, Tokyo, Osaka, Nagoya, Fukuoka, Dairen 
McLeod & Company, Calcutta 


Brossard-Mopin & Company, Saigon, Singapore, Haiphong 
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ENGINEERING INDEX (Continued) 


O 


OFFICE MANAGEMENT 


Correspondence Filing. Some Suggestions on 
Office Correspondence Filing, Grant Gibson. Ry 
Age, vol. 70, no. 7, Feb. 18, 1921, pp. 413-416, 5 
figs. General, unit and sub-files and file book for 
cross reference facilitate locating letters. 


OIL 


Crude. Properties of Typical Crude Oils from the 
Eastern Producing Fields of the United States, 
E. W. Dean. Reports of Investigations, Dept. of 
Interior, Bur. of Mines, serial no. 2202, Jan. 1921, 
57 pp. Specific gravity at 60 deg. fahr., sulphur 
percentage, water percentage, distillation at atmos 
pheric pressure, vacuum distillation of residuum 
at 40 mm. absolute and Conradson carbon residue 
percentages. 


[See also PETROLEUM.] 


OIL ENGINES 


Ingersoll-Rand. A New Development of the Heavy 
Oil Engine, F. A. McLean. Can. Machy., vol. 25 
no. 3, Jan. 20, 1921, pp. 37-40, 4 figs. Principle of 
operation and structural details of Ingersoll-Rand, 
Price Rathbun type of heavy-oil engine 


Marine. 130-B. H. P. Bolnes Marine Oil Engine 
Engineering, vol. 111, no. 2873, Jan. 21, 1921, pp. 
70-72, 7 figs. Two-cycle hot-bulb Dutch-type 
engine resembling in general arrangement a steam 
marine engine. 


Pistons. Casting and Machining Oil-Engine Pistons, 
Piston Rings and Cylinders, Samuel Rosswell 
Am. Mach., vol. 54, no. 4, Jan. 27, 1921, pp. 137-140, 
2 figs. Selection of materials. Vertical casting 
preferable. Heat treatment after rough-machining. 
Fitting piston pin. Assembling rings. Reaming 
vs. grinding cylinders. 


Solid-Injection. Effect of Fuel Consumption on 
Oil-Engine Reliability, Ralph Miller. Power, vol 
53, no. 7, Feb. 15, 1921, PP. 272-273,1 fig. Diagram 
from solid-injection engine. 


OIL FIELDS 


Exploitation by Shafts and Galleries. The Ex- 
ploitation of Petroleum by Shafts and Galleries 
(De l'exploitation du pétrole par puits et galeries), 
N. A Lykiardopoulo. Revue  universelle des 
mines, vol. 8, no. 1, Jan. 1, 1921, pp. 38-45 
Methods followed in exploitation of oil at Béchel- 
bronn, Alsace. 

The Exploitation of Petroleum by Shafts and 
Galleries (Exploitation de pétrole par puits et 
galeries), Paul de Chambrier. Pamphlet published 
by Dunod, editor, successor to H. Dunod & E. 
Pinat, 47 & 49, Quai des Grands-Augustins, 1921, 
106 pp. 4 figs. Economical and technical ad- 
vantages over drilling methods 


OIL FUEL 


Coal vs. The Use of Fuel Oil as Compared with the 
Firing of Coal by Means of Mechanical Stokers, 
F. H. Daniels. Steam, vol. 27, no. 1, Jan. 1921, 
pp. 5-8, | fig. Urges prohibiting use of oil fuel on 
land and restricting it to ships. Graph giving 
comparative fuel costs of coal and oil fuel. 


Installations. Unusual Efficiencies in an Oil Fuel 
Installation, Joseph Poke and Frank G. Philo. 
Universal Engr., vol. 33, no. 1, Jan. 1921, pp. 
29-33, 3 figs. Oil- burning tests results obtained at 
plant of Savannah Electric Co. From Stone & 
Webster Jl. 


Locomotives. Experimental Study of Oil-Fuel Burn- 
ing in Locomotive Boilers (Resultati degli esperi- 
menti e delle prove di trazione eseguite con alcune 
ocomotive attrezzate per bruciare la nafta nei 
forni delle loro caldaie), Alessandro Mascini. 
Rivista tecnica delle Ferrovie Italiane, vol. 18, no 
4, Oct. 1920, pp. 117-126, 5 figs. Adoptation of 
locomotives to oil burning by Italian State Rail- 
ways. (To be continued.) 


Uses. Fuel Oil, W. A. White. North-East Coast 
Instn. Engrs. & Shipbuilders, Advance paper, 23 
pp. 4 figs. Uses of oil fuel, particularly in ships, 
notes on fire precautions and appliances, with data 
on world oil deposits and probable resources. 


OIL SHALES 

Industry. A Review of the Progress of the Oil 
Shale Industry in 1920, Victor C. Alderson. Am 
Gas Eng. Jl., vol. 114, no. 4, Jan. 22, 1921, pp. 
69-71 and 79-81. Progress in utilization of oil 
shale. 


Retorting. American vs. Scotch Methods in Re- 
torting of Petro-Shales, J. B. Jenson. Salt Lake 
Min. Rev., vol. 22, no. 20, Jan. 30, 1921, pp. 17-23, 
12 figs. Pumpherston and Henderson types of 
retorts. 

Experimental Shale Oil-Retorting Plant. Chem. 
& Metallurgical Eng., vol. 24, no. 7, Feb. 16, 1921, 
pp. 312-313, 3 figs. 15-ton commercial unit in- 
stalled by Shale Oil Refining Corp. at Denver, Col., 
using Johns eduction process. 


OPEN-HEARTH FURNACES 


Controlling Valve for. A New Type of Con- 
trolling-Valve for Supplying Air and Gas Mixtures 
to Open-Hearth Furnaces, W. H. Wharton. Iron 
& rg of Canada, vol. 4, no. 1, Feb. 1921, pp. 
18-20, 3 figs. Reversing valve combined with air- 
pressure and volume-controlling mechanism. 


MECHANICAL ENGINEERING 


PAINTING 

Spray. Recent Developments in Spray Painting, 
Henry A. Gardner. Paint Manufacturers’ Assn. 
of U. S., circular no. 114, Jan. 1921, 18 pp. 20 figs 
Paper read before Pennsylvania State Assn. of 
Master Painters. 


PATTERNMAKING 


Shop Organization. New England Pattern Shop 
is Unique, Herbert R. —— Foundry, vol 
49, no. 4, Feb. 15, 1921, pp -132, 13 figs. Plant 
is arranged as series of  acinn units each with 
its equipment complete. Progress of work is re 
corded by special system. 


PEAT 


Deposits. Classification and Formation of Peat and 
Related Deposits, C. C. Osbon. Jl. Am. Peat Soc., 
vol. 14, no. 1, Jan. 1921, pp. 37-44, 4 figs. Distine 
tion between peat and muck. Theory of formation 
of deposits 

Gasoline from. Easy Money from Peat Chem. & 
Met ae al Eng., vol. 24, no. 5, Feb. 2, 1921, py 
213-2 1 fig. Apparatus and supertechnical 
mint ‘used for extracting methyl alcohol and 
gasoline out of peat 

Industry. News of the Industry in Foreign Countries 
Ji. Am. Peat Soc., vol. 14, no. 1, Jan. 1921, pp 
31-36. British Empire, Denmark, France, Ger- 
many, Russia and Sweden 

News of the Domestic Industry ll. Am. Peat 
Soc., vol 14, no. 1, Jan. 1921, pp. 15-30. Develop 
ments of peat industry in different states 

ueduction in 1919. Production of Peat in 1919, 

W. Cottrell. Jl. Am. Peat Soc., vol. 14, no. 1, 
ah 1921, pp. 7-14. Total production in U. S 
in 1919 was 69,197 short tons valued at $705,532 


PETROLEUM 


Products, Testing. Use of the MacMichael 
Viscosimeter in Testing Petroleum Products, W 
H. Herschel. Reports of Investigations, Bur. of 
Mines, Dept. of Interior, serial no. 2201, Jan. 1921, 
12 pp. Conditions under which MacMic hael 
torsion viscosimeter may be used to advantage in 
petroleum laboratory. Methods of operation and 
calibration. 


PIPE LINES 


Steam. Long Distance High-Pressure Steam Line 
Power Plant Eng., vol. 25, no. 3, Feb. 1, 1921, pp 
157-159, 9 figs Lines carry steam on pressure of 
175 lb. per sq. in. total distance of about 3000 ft 


PLANERS 


Toolroom. Gorton Toolroom Planer, J. V. Hunter 
Am. Mach., vol. 54, no. 7, Feb. 17, 1921, pp. 257- 
259, 3 figs. Especially designed for work on dine 
jigs and fixtures. Built in two sizes. Furnished 
with side head. Special features and specifica 
tions. 


PLYWOOD 


Screw Fastenings. Strength Tests of Screw Fasten- 
ings of Plywood, H. S. Grenoble. Aerial Age, vol 
12, no. 21, Jan. 3, 1921, pp. 535-536. Tables show- 
ing screws required for maximum strength, based 
on tests carried out at Forest Products Labora 
tory, Madison, Wis 


POLES, STEEL 


Latticed. Calculations of Latticed Poles of 
Minimum Weight (Calcolo rapido dei pali a 
traliccio di peso minimo), Marco Semenza. Elet- 
trotecnica, vol. 7, no. 36, Dec. 25, 1920, pp. 640 
645, 3 figs. Design equations and graphs. 


PORTS 


New York, Reorganization of. Proposed Re- 
organization of the Port of New York. Ry. Age, 
vol. 70, no. 4, Jan. 28, 1921, pp. 269-274, 3 figs 
Special automatic-electric subway recommended by 
New York-New Jersey Port and Harbor Develop- 
ment Commission. 


POWER GENERATION 


Gas vs. Electricity. Note on the Thermal Efficiency 
of the Generation and Use of Gas and Electricity, 
Dugald Clark. Jl. Instn. Elec. Engrs., vol 28, 
no. 295, Sept. 1920, pp. 765-767 and (discussion), 

p. 767-779, 1 fig. Ratio of utilized heat units by 
electricity into utilized heat units by gas for power 
purposes was found in experiments to be 1.6. This 
ratio was 4 for heat production and 0.84 for light. 

Thermal Springs. The Utilization of Thermal 
Springs as Source of Energy (L’emploi des eaux 
thermales comme source d’énergie), P. Caufourier. 
Génie Civil, vol. 78, no. 2, Jan. 8, 1921, pp. 37-39, 
2 figs. Installation at Hammam-Meskoutine, 
Algiers. 


POWER PLANTS 


Accounting. Armour System of Power-Plant Ac- 
counting, O. A. Anderson. Power, vol. 53, no. 4, 
Jan. 25, 1921, pp. 128-131, 1 fig. System of re- 
cords and accounting from which cost figures are 
deduced and analyses made of plant operations. 
Motive-power department has under its supervision 
72,000 hp. in boilers burning nearly 900,000 tons 
of coal and 700,000 bbl. of oil per year. 


POWER TRANSMISSION 

Hydraulic. Hydraulic Transmission of Power (La 
transmission hydraulique), A. Raudot. Revue 
géneralé de l’Electricité, vol. 9, no. 5, Jan. 29, 1921, 
pp. 143-147, 4 figs. Technical study of principles 
of transmission of power by means of fluid, and 
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survey of mechanisms which have been developed 
for this purpose. (To be continued.) 


PRESSES 


Feeding Devices. Littell Automatic Punch-Press 
Feeding Devices, J. V. Hunter. Am. Mach., vol 
54, no. 6, Feb. 10, 1921, pp. 209-212, 9 figs. Auto- 
matic feed to increase output and safeguard work- 
men. Construction of attachments for feeding from 
roll. Dial, slide and hopper feeding mechanisms 


PRESSWORK 


Universal-Joint Covers. Making a Sheet-Steel 
Universal Joint Cover, W. A. Flumerfelt Am 
Mach., vol. 54, no. 5, Feb. 3, 1921, pp. 171-173, 9 
figs. Methods of drawing and forming articles of 
comparatively thick sheet metal. Flanging and 
closing-in by means of sectional dies. 


PROFIT SHARING 

England. A History of Profit Sharing in the British 
Isles, W. Wallace Indus. Management, vol. 61, 
no. 3, Feb. 1, 1921, pp. 85-89. Analysis and sum 
mary of recent report by English Ministry of Labor 

Experiences. Promoting Efficiency in Industrial 
Plants. Iron Age, vol. 107, no. 4, Jan. 27, 1921, p 
267. Cleveland Chamber of Commerce publishe 
results of survey of 600 companies and study of 
profit sharing in various forms. 

Legislation. Profit Sharing in France (La participa 
tion ouvriére aux bénéfices de la production), Paul 
Razous Génie Civil, vol. 78, no. 3. Jan. 15, 1921 
pp. 59-61. Survey of legislation and practices in 
Government establishments To be continued.) 


PULVERIZED COAL 

Boiler Firing. Engineers Afforded Latest Informa 
tion on Powdered Coal and Briquets, R. Dawson 
Hall. Coal Age, vol. 19, no. 1, Jan. 6, 1921, pp 
16-17. Results of boiler trials made at pulverized 
fuel plant, Lykens, Pa. 

Some Comments on Pulverized Coal for Power 
Plants, Frederick A. Scheffler. Jl. Am. Soc. Heat 
& Vent. Engrs., vol. 27, no. 1, Jan. 1921, pp. 7-13, 
3 figs. Typical applications of pulverized coal to 
Babcock & Wilcox boiler and to Stirling boiler 

Heating Furnaces. Experience with Powdered Coal 
for Heating Furnaces, Charles Longenecker. Forg 
ing & Heat Treating, vol. 7, no. 1, Jan. 1921, pp 
86-88, 4 figs. Advantages of powdered coal for 
heating and forging furnaces 

Quigley System. Pulverized Coal Ralph H 
Cridge. Elec. Times, vol. 59, no. 1526, Jan. 13 
1921, pp. 25-28, 7 figs.. Quigley system of burnin 
pulverized coal. 

Tests. Actual Performance of Powdered Coal, Cha 
Longenecker. Blast Furnace & Steel Plant, vol 
9, no. 1, Jan. 1921, pp. 59-61. Results obtained 
in number of recent tests 


PUMPING PLANTS 


Argentina Naval Port. The Dock Pumping Plant 
in the Argentine Naval Port, Puerto Militar (Die 
Dockpumpenanlage im argentinischen Kriegshafen 
Puerto Militar), H. Wiegieb. Zeit. des Vereines 
deutscher Ingenieure, vol. 65, no. 4, Jan, 22, 1921 
pp. 89-92, 6 figs Notes on general arrangement 
main and bilge pumps, steam-boiler plant, electri 
and hydraulic powerhouse, operating results and 
comparison with other plants. Plant with al! 
auxiliary equipment was installed by Hanicl 
Lueg, Diisseldorf, Germany 


PUMPS 


Automatic Valves for. Investigation of Automat 
Pump Valves and Their Effect on Pumping (Unter 
suchung selbsttitiger Pumpenventile und = ihrer 
Einwirkung auf den Pumpengang), Ludwig Krauss 
Zeit. des Vereines deutscher Ingenieure, vol. 6° 
no. 5, Jan. 29, 1921, pp. 116-122, 23 figs. With a 
view to eliminating the loud beating of pum; 
valves and securing perfect flow conditions, writer 
made investigation of six modern valves under 
widely different working conditions, results of whic! 
show that the valve construction exercises less in 
fluence than size. Determination of values of di 
charge and resistance of four valves 


PUMPS, CENTRIFUGAL 
Submersible. The Submersioxle Pump, R. C. Hil 


Managing Engr., vol. 7, no. 9, Jan. '921, pp. 16 
172, 6 figs. Submersible electric motor pump us« 
by British Admiralty Salvage Section during war 
Wilfley. The Wilfley Centrifugal Pump. Engr., v: 
131, no. 3396, Jan. 28, 1921. p. 96, | fig. Also 
Eng., vol. 111, no. 2874, Jan. 28, 1921, p. II¢ 
4 figs. Impeller is formed with large hollow tru: 
nion, through which suction water flows on its wa 


to impeller passages. 
RAILS 


Failures. Report of Committee IV—On Rai! 
Bul. Am. Ry. Eng. Assn., vol. 22, no. 231, Nov 
1920, pp. 197-215, 13 figs. Report of rail failure 
with statistics and conclusions as to costs. Sugg 
tions for improvements in rail steel. 

Shallow-Head vs. Deep-Head. Shallow-Head and 
Deep-Head Rails Compared, George H. Tinker 
Ry. Maintenance Engr., vol. 17, no. 2, Feb. 192! 
pp. 52-53. Service records show longer life of !4 
months for shallow-heads than for deep-head rails 


RAILWAY ELECTRIFICATION 


Illinois Central. The Illinois Central Electrifica 
tion Project. Elec. Traction, vol. 17, no. 1, Jan. 
1921, pp. 1-5, 4 figs. Ordinance regarding elec 
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SANFORD RILEY STOKER CO. 









any good machine I have had Guring my forty years exper- 
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O00 Maintains 2 Stokers 
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Performance over a period of 10 years such as 
is indicated in the letter reproduced herewith () 
speaks well not only for the design and construc- pout 
tion of the Dey. 





very glad to have the opportunit 
regarding the ¢wo 












: + 
2 have had in my charge since i910, 






During the first four years I was making stea: 

*or two engines at a rate of 13 hours per day, during the 
last eix years for heating the buil ing in cold weather, 
I have the satisfaction to Say that during the entire tir 







“ . z ~ame aa is Oo MA 

of ten years I lost one grate bar. I have to this date 4 pa ao 
the firet arches, clinker rolls and other parts of ers 

4m ¢00d condition, 





MURPHY 
FURNACES 











the mainta‘ini 





As t f 
3 - * your tw . 
stoterts Horta, may that $36. Swsuid cover Sverytnd but equally as well for good operation on the 
nceluding fire brick and fir lay for door linings 4 


part of the Chief Engineer. 


It always gives me pleasure to speak well for 





If you hesitate about installing stokers because 
you fear large repair bills, it will pay you to read 
carefully this letter. 






dence, and for your stokers I cannot say enc 





ugh. 











2 


Hoping this record will be of sone interest 
» 2 beg to remain, 









To fully acquaint yourself with the design and 
construction of the Murphy Furnace which makes 
such records possible send for Catalog T-3. 


AIR ORERENRRE IGE 


“A type to meet every stoker need 


ay MURPHY IRON WORKS 
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ENGINEERING INDEX (Continued) 


trification of Chicago terminals of Illinois Central 
Railroad has been passed by Chicago city council 
and accepted by Illinois Central Railroad Co 


India. The Electrification of Indian Railways Ry 
Engr., vol. 42, nos. 492 and 493, Jan. and Feb 
1921, pp. 12-16, 7 figs. and 56-59, 7 figs Ad 


vantages of electric locomotives as compared with 
steam locomotives on heavily-graded sections of 
North Western Railway of India 


Sweden. Electrification ol the Stockholm-Salt 


jobaden Railway L'électrification du chemin de 
fer de Stockholm a Saltsjobaden (Suede Revue 
ue nérale de l'Electricité, vol. 9, no. 4, Jan. 22, 1921, 
pp. 115-117, 2 figs Direct current of 1200 volt 
used 

Switzerland Electrification Work in Switzerland 
Engr., vol. 131, no. 3396, Jan. 28, 1921, pp. 95-96 


Notes on projects under consideration 


RAILWAY OPERATION 

Accounting. How a Railway Simplified Its Di 
bursements Accounting, (¢ O. Price Ry Rev 
vol. 68, no. 4, Jan. 22, 1921, pp. 134 140 fix 
Labor-saving devices 

Train Control. Auto-Train Control Gear, Great 
Eastern Railway Ry. Gaz., vol. 34, no. 1, Jan 
1921, pp. 20-21, 2 figs Explanation of regulator 
und brake operating and control connection 


RAILWAY SHOPS 


Safety Devices. Railroad Shop Safety Device 
Frank A. Stanley Am. Mach vol. 54, no 
Feb. 3, 1921, pp. 184-186, 9 figs Common source 
of accidents on erecting floor Use of safety creen 
Saw bench and boring bit guard 


RAILWAY TIES 
Reinforced-Concrete. A New Reinforced Concret: 


Railroad ‘Tie Eng. & Contracting, vol. 55, no 
Feb. 16, 1921, p. 164, 1 fig Patented rail 
fastener is feature Bolts are removable 
Steel. Service Tests of a Substitute Tie. Ry. Age, vo! 
0. no. 3, Jan 1, 1921, p. 252, 4 figs ‘*Peerle 
steel tie 


Steel Sleepers on the North Eastern Railway- 
Ry. Engr., vol. 42, no. 493, Feb. 1921, p. 55, 3 
figs Inverted U-shaped plates supporting rail 
fit into channel-shaped steel ties 


RAILWAY TRACK 


Concrete. Device for Holding Down Rails to Cor 
crete Foundations Engr., vol. 131, no. 339 Feb 
4, 1921, pp. 131-132, 6 figs Wooden templates 
fitted in conical coal 


RAILWAYS 
Trans-Australian. The Trans-Australian Railway 
J Poynton Ry. Gaz., vol. 34, no. 1, Jan 


1921, pp. 15-19, 9 figs Notes on construction and 
operation 

World Mileage. Railway Mileage of the World 
Ry. Age, vol. 70, no. 6, Feb. 11, 1921, p. 367 Grand 
total is 706,730 miles From Archiv fiir Eisen 
bahnwesen 


REAMERS 

Ball-Joint. Tools for Locomotive Steam Pip: 
Joints, Frank A. Stanley Am. Mach., vol. 54 
no. 6, Feb. 10, 1921, pp. 218-220, 8 fig Type 


of ball-joint reamer for steam-pipe work on loco 
motives. 


REDUCTION GEARS 

Design. New Geared Turbine Set. Power, vol- 
53, no. 5, Feb. 1, 1921, p. 187, 2 figs Turbine 
element is mounted directly on gear housing making 
one rigid frame for turbine and gear 


REFRACTORIES 


Tests. Refractories and Their Relation to Furnaces 
Blast Furnace & Steel Plant, vol. 9, no. 1, Jan 
1921, pp. 53-54 and 78. Tests of refractories under 
various conditions of slag penetration 


REFRIGERATING MACHINES 


Ethyl Chloride. The Ethy! Chloride Refrigerating 
Machine, Charles Bishop Cold Storage, vol. 24 
no. 274, Jan. 20, 1921, pp. 5-8, 4 figs Its design 
and efficiency Paper read before Cold Storage & 
Ice Assn. 

Rating. Rating of Household Refrigerating Ma 
chines, R. F. Massa A.S.R.E. Jl., vol. 6, no. ¢ 
May 1920, pp. 432-436. Survey of practices 


REFRIGERATION 


Standard Unit of. Standard Unit Adopted by the 
Refrigerating Industry, F. E. Matthews. Power 
vol. 53, no. 5, Feb. 1, 1921, pp. 184-187, 1 fig Am 
Soc. of Refrigerating Engrs. has adopted recom 
mendations of joint committee fixing ‘“‘Standard 
Unit of Refrigeration” as equivalent of absorption 
of 288,000 B.t.u. of heat 

[See also AMMONIA ABSORPTION RE- 
FRIGERATING SYSTEM, Non - Condensibk 


Gases in.] 
RESEARCH 


Coérdination in. Research Laboratory Adopts 
Modern Management, C Vv Maudlin Indus 
Management, vol. 61, no. 3, Feb. 1, 1921, pp. 98 
102, 5 figs. Plan of record and control adopted at 
Forest Products Laboratory, U. S. Forest Service. 

Government-Operated. Scientific and Engineering 
Work of the Government, E. B. Rosa Mech 
Eng., vol. 43, no. 2, Feb. 1921, pp. 111-118, 6 figs 
Survey of government research work and _ its 
economical significance and cost. 


MECHANICAL ENGINEERING 


Industrial and Scientific. A Reading List on 
Seientifie and Industrial Research and the Service 
of the Chemist to Industry, Clarence Jay West 
Reprint & Circular Series of Nat. Research Council 
no. 9, April 1920, 45 pp Articles on industrial and 
scientific research 

Industrial Research, Frank B. Jewett Reprint 
and Circular Series of Nat. Research Council, no 
+, 16 pp Urges promotion of industrial research 
Paper read before Royal Can. Inst 

Research Laboratories in Industrial Establish 
ments of the United States of America, Alfred D 
Flinn, A. J. Porskievies and Ruth Cobb Bul 
Nat. Research Council, vol. |, part 2, no. 2, March 
1920, pp. 45-130. Classified list with information 
on staff, work and equipment 

Research in Industrial Conservation, H. E. Howe 
Gas Age, vol. 47, no. 2, Jan 25, 1921, pp. 42-44 
Importance of research in securing increased pro 
duction, conservation of supplies and selection o 
best materials and methods 

Machinery. Completes Laboratory lor Research 
in’ Machinery Iron Trade Rev., vol. 68, no 
Jan. 13, 1921, pp. 182-153, 4 fig Mechanical 
laboratory designed for research work in machinery 
installed at Nat. Lamp Works of Gen. Elec. Co 
Cleveland 

Organization of An Industrial Research Associa 
tion, Arthur W Crossley Chem Age Lond 
vol. 4, no. 83, Jan. 15, 1921, pp 3-74 Advantas 
of coéperative laboratory research in industry 


The Organization of Research, William Morton 


Wheeler Science, vol. 53, no. 1360, Jan 1Y 
pp. 53-67 Deprecates organization of research 
because research, to be successful, must be carried 
out in a manner to permit full development of per 
onality ind individual initiative, manifestation 
which cannot take place if investigator is merely a 


part of an organized mechanism 


RIVETING MACHINES 
Electric. The Influence of Electrotechnology o 








Riveting Das Nieten unter dem Einflu der 
Elektrotechnik H Wintermeyer Elektrote 
nischer Anzeiger, vol. 38, no. 12, Jan. 2? 1921, p 
55-58, 4 figs Details of modern types of electr 
riveting machine electrohydraulic riveting ma 
chines, electric rivet forge et 

RIVETS 

Electric Heaters for. Electric Rivet Heater 
Ry. Engr., vol. 4 no. 49 Jan ) p 
l fig Data on power consumption 

The Lecfur Automatic Electric Rivet Heater 

Practical Engr vol. 63, no. 1769. Tar 0 
36-38 Resistance-type furnace 

ROCK DRILLS 

Electric. Electric Rock Drill for Mine and 
Quarries (Elektrische Bohrmaschinen im Betrie 
von Bergwerken und teinbruchetr Friedrich 
Ludwig Elektrotechnischer Anzeiger vol 38 
nos. 9 and 10, Jan. 18 and 19, 1921 pp. 39-40 and 
43-44, 15 figs Describes types of hand and column 


machines 


ROLLING MILLS 
Efficiency of. The Economics of Roll Train \ 


Dyckerhoff Iron Trade Rev vol. 68, no. 4, Tan 
7, 1921, pp. 279-282, 8 fig Closer study of roll 
pass design as procedure to increa overall efl 


ciencies of rolling mill 


Electric Drive. Electrical Review Steel Industry 


for 1920, G. E. Stolz Blast Furnace & Steel Plant 
vol. 9, no. 1, Jan. 1921, pp. 4-5 Steam driven mill 
rapidly being replaced by progressive application 
of electricity to steel mill drive Number of in 
tances shown where steam equipment i being 


replaced 
Recent Developments in Electric Mill Drive 
Blast Furnace & Steel Plant, vol. 9, no. 1, Jan 
1921, pp. 93-94 Practically all new reversing 
mills built during 1920 are electrically driven mill 
Most interesting reversing-mill drive of year built 
for Tata Iron & Steel Co., at Temshedpur, India 
Plate Mills. Rolls Ship Plates on New Mill, Joseph 
Horton Iron Trade Rev., vol. 68, no. 6, Feb. 10 
1921, pp. 410-412, 4 figs English works where 
product is transferred from hot bed to shears by 
movable runout table which controls plate while its 
ends are being trimmed 


Rotary Side-Cutting Shear for Three-High Plate 
Mill. Engr., vol. 131, no. 3397, Feb. 4, 1921, pp 
124 and 129-130, 8 figs. partly on supp. plate 
Mill has top and bottom rolls 36 in. diameter and 
middle roll of 24 in. diameter, all 9 ft. long on barrel 
and is designed to roll plates from '!/s in. to 1'/2 in 
thick up to length of 60 ft. and maximum shearing 
width of 8 ft. 6 in., maximum weight of finished 
plate being 5 tons. 

The Dominion Iron and Steel Company's New 
Ship Plate Rolling Mill, Barton R. Shover Blast 
Furnace & Steel Plant, vol. 9, no. 1, Jan. 1921, pp 
80-84,4 figs. Electrically driven mill in which electric 
motors are used for practically all work in plant 

Variable-Section Shapes. Continuous Die Form 
ing, G. R. Norton. Blast Furnace & Steel Plant, 
vol. 9, no. 1, Jan. 1921, pp. 104-106, 4 figs. Also in 
Forging & Heat Treating, vol. 7, no. 1, Jan. 1921, 
pp. 30-32. New process designed to roll variable 
section shapes at Neville Island plant of Witherow 
Steel Co. Products to be manufactured in alloy 
and special steels. 

ROPES 


Winding. Deformation in Winding Ropes, H. 
Herbst. Quarry, vol. 26, no. 287, Jan. 1921, pp. 
17-21, 6 figs. Formulas for determining stresses 
Translated from Gliickauf 


Ss 
SCREW MACHINES 


Automatic. The Automatic Stopping of Serew 
Machines (Das selbsttdtige Stillsetzen von Auto 
maten), H. Bauer. Zeit. des Vereines deutscher 
Ingenieure, vol. 65, no. 5, Jan. 29, 1921, pp. 1: 
123, 11 figs Points out desirability of automati 
stopping and describes certain release devices for 
different makes of machines 

The “Empire” Full Automatic Screw Machine 
Machy Lond.), vol. 17, no. 434, Jan 0, 1921 
492-493, 3 figs Engl 
pin and stud machine 

Circular Forming Tools. Design of Circular Form 
ing Tool Machy Lond.), vo no. 435, Jan 

1921, pp. 517-520, 6 fi Calculations for d 
inning circular forming tools having top rake 


SCIENTIFIC MANAGEMENT 
See INDUSTRIAL MANAGEMEN' 


SEAPLANES 
Design. Conditions of Flight of i Hydroplat 
tude ur k conditions d’envol de Vhvydravio 


ish designs of automatic and 


Acrophile vol 8, no 3 +, Ds mo 
pp 389-360 o® ft Technica ‘ tert nat ’ ‘ 
forces acting 

SHAFTS 

Bending of. Theoretical Considerat of Bending 

Shaft Charle W. Good Mect eng vol. 43 

no. J Feb. 1921, py 138-139 Comy ation 
pressure distribution of load ind’ reaction and 


effect of various distribution 


Critical Speeds. The Calculation of Critical Tor 


ional Speeds (Beitrige zur Berechnung krit her 
Torsions-Drehzahlen), Fr. Sa Zeit. d Vere 
deutscher Ingenieure, vol. 65, nm 5, Jan. 1 ’ 
pp. 67-69, 9 fig Describes method said to greatly 
implify the tedious calculation of the critical 
torsional speed of multiple-crank engin It i 
based on the combination of any number of small 
masses into a single equivalent ma of a gi 


magnitude varying with the number of oscillat 
Numerical tabk are given for the rapid detert 








tion of the reduced length of cranked portion of 
shaft 

The Critical Speed of a Turbine Spindle, Richard 
Gardner Engineering, vol. 111, no 874, Jan s 
1921, pp. 99-100, 1 Method of obtaining 
formula for motor which is roughly mmetrical 
about its middle, taking common case of rotor 
formed by wheels carried on spindlk diameter of 


which is stepped 


Multiple-Splined. Torsional Strength of Multipl 


splined Shaft ( W. Spicer Il. Soc Automotiy 
Engrs., vol. 8, no. 2, Feb. 1921, pp. 129-130 and 
199, 4 figs. Comparative torsional tests of splined 
hafts and full round shaft 

SHIPBUILDING 

1920. Naval Construction in 1} Ener 
no. 3393. Jan , 1921, pp. Ie 
hipbuilding throughout world 

The World's Mercantile hip i 

hipbuilder, vol. 24, no. 126, Feb PI 
15 1 fig tatistu by countric 

United States Americar Ship ding—Pre 
ind Future Mar. Eng vol 6, no. 1. Jar 
pp +-30, 2 fix It is expected that by July 

l American merchant marine will aggrega 

19,000,000 gross ton Present tonnage is 
16,000,000 gross ton 

World Statistics. The World Shipbuilding 
Engineering, vol. 111, mo. 2874, lan 8 19271. 1 
102-103 Lloyd's statistics for 1920 Total 
duction of world amounted to 7259 ship maki 
5,861,666 gross tons as compared with 2483 sl} 


and 7,144,549 tons in 1919 


SPRING MOTORS 
Manufacture. Manufacturing Spring Mo 


| otor I 
Machy Lond.), vol. 17, no. 436, Feb. 3, 1921, 7 
556-560, 10 figs Time-saving methods used 
machining phonograph motor part 
SPRINGS 
Calculations. Derivation of Formule for prit 





Calculations Machy Lond vo 
Jan. 20, 1921, pp. 485-488, 3 fig 
procedure in various cas« 


17, no. 434 
Illustratior 


STANDARDS 

Automotive Industry. Standards Committee Meet 
ing Il. Soc Automotive Engr vol. 8, no 
Feb. 1921, pp. 169-199, 16 figs. Proposed standard 
for ball bearings, electrical equipment, engine part 
ete 

STEAM 


Properties. The Properties of Steam. Engineerin: 
vol. 111, nos. 2873 and 2874, Jan. 21 and 28, 19 
pp. 63-65 and 93-94, 1 fig Review of Callender 
work. Jan. 21: Thermodynamic theory of vapor 
and application of vapor conclusions to stean 
Jan. 28: Properties of steam near critical poir 
(Concluded.) 


STEAM-ELECTRIC PLANTS 


Enlarging. Riverside Station Enlarged by 50,000 
Kilowatts. Power, vol. 53, no. 2, Jan. 11, 1921 
pp. 50-57, 12 figs Additions to steam-electric 
plant in Minneapolis Features are coal and ash 
handling, skylight illumination of boiler and turbine 
rooms, all-steel turbine foundations and truck-type 
oil switches to facilitate their exchange or removal 
for inspection or repairs 
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The complete electrification of its mechanical untts is one 


of the greatest progressive movements any industry can 
undertake today 


Battery Truck 


Speed ee 





simplifies 
roblems 





Ma 


versible Planer 


es the chips 


Motor— 
fly faster.’ 


Electricity concentrates 
efficiency 


The modern machine shop affords a most striking 
example of what may be achieved by the electrical! 
operation of its machines and tools. 

Nothing is subordinated to power distribution— the 
machinery is placed in production order, and operated 
by direct connected electric motors with variable speed 


control. By this method, compact arrangement of 


equipment means only concentrated efficiency for 
all the desirable space is occupied by productive 
machines. 


The electric system also affords a simple and profitable 
solution of operating trucks, conveyors, furnaces for 
tool repair, ventilating fans, and like equipment. 


A small increase in production will more than balance 
the initial expense of the electric plant—there is a 
marked increase in production at every point where 
electricity is applied—consider the gain in complete 
electrification. 
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ENGINEERING INDEX (Continued) 


Germany. ‘The Principal Defects in German Steam 
Plants and Their Elimination (Die hauptsdchlichen 
Mangel unserer Dampfanlagen und ihre Beseiti- 
gung), H. Reischle. Zeit. des Bayerischen Revi- 
sions-Vereins, vol. 25, no. 1, Jan. 15, 1921, pp. 
1-5. Discussion of main deficiencies in storage of 
fuel, and in the generation, distribution and utiliza- 
tion of steam. Address delivered at the Thermo- 
technical Convention in Miinich. 

a. Electrical Development in Shanghai, 

Robinson Beama, vol. 8, no. 1, Jan. 1921, 
Tg 30-35, 3 figs. Steam-electric plant of 28,368 
kw. capacity. 


STEAM POWER PLANTS 

Costs. Effect of Load Factor on Steam-Station 
Costs, Peter Junkersfeld. Mech. Eng., vol. 43, 
no. 2, Feb. 1921, pp. 108-110, 4 figs Financial 
loss will result whenever it becomes necessary to 
operate power station at substantially higher or 
lower annual load factor than that for which station 
was properly designed. Load factor should be care- 
fully considered in locating central station as well 
as in selection of equipment. Curves are given to 
show relative generating costs and boiler rating as 
affected by load factor, typical week-day load curves 
and load factors, and load factor as it occurs from 
day to day and month to month 

Steet Works. Modern Steam Generating Station, 

C. Emmons. Blast Furnace & Steel Plant, 

“a 9, no. 1, Jan. 1921, pp. 65-78, 16 figs. De- 
tailed account of performance of steel generating 
station of Republic Iron & Steel Co., Youngstown, 
Ohio 


STEAM TURBINES 


Design. A New Graphic Method for the Calcula 
tion of Steam Turbines (Om Turbomaskiner), Matts 
Backstrom. Teknisk Tidskrift (Mekanik), vol. 50, 
no. 11, Nov. 10, 1920, pp. 149-166, 22 figs. 3 on 3 
supp. plates. Author discusses basic formulas and 
principles for the calculation of turbines and ex- 
plains diagram developed by him and called the 
temperature-drop diagram, by use of which it is 
possible to make calculations in a purely mechanical 
and simple manner. 

Developments. Development of the Steam Turbine, 
Robert June. Blast Furnace & Steel Plant, vol. 
9, no. 1, Jan. 1921, pp. 61-64, 2 figs. Develop- 
ment has taken place not only with respect to design 
of turbines, but in particular with respect to very 
great increase in their application to different 
services 

Specifications. British Standard Specification for 
Steam Turbines for Electrical Plant. British Eng. 
Standards Assn., no. 132, Oct. 1920, 8 pp. 3 figs 
Technical provisions for supply of machines. 
Method of measuring temperature of steam 

STEEL 

Aircraft Steels. See AIRCRAFT CONSTRUC 
TION MATERIALS, Steels. 

Alloy. See ALLOY STEELS. 

Bars, Weight of. Weight Table for Estimating, 
F. W. Salmon. Am. Mach., vol. 54, no. 5, Feb. 3, 
1921, pp. 182-183, 1 fig. Table giving weight of 
round steel bars per linear inch. 

Basic Open-Hearth. The Basic Open Hearth 
Melting Shop Equipment and Practice in England, 
George A. V. or Blast Furnace & Steel 
Plant, vol. 9, no. 1, Jan. 1921, pp. 31 and 38-45, 
4 figs. Review of a plant and practice, melting 
furnaces, metallurgical practice, handling of ma 
terials and products and layout of plant. (To be 
concluded.) 

ee he Review of Iron and Steel Literature, 
1 920, . H. M'Clelland. Forging & Heat Treating, 
vol. 7, “no 1, Jan. 1921, pp. 8-10. Also in Blast 
Furnace & Steel Plant, vol. 9, no. 1, Jan. 1921, 
pp. 6-8. List of important publications during 
1920, with a few of earlier date compiled by librarian 
of Carnegie Library of Pittsburgh. 

Bluing and Browning. Bluing and Browning Steel 
Articles, Sidney Cornell. Chem. & Metallurgical 
Eng., vol. 24, no 7, Feb. 16, 1921, pp. 301-303. 
Commercial methods of producing oxidized finish 
on polished steel objects, including analyses of 
several browning solutions in use in various estab- 
lishments 

Gases in. Gases Obtained in Molten Steel—I, 
Henry D. Hibbard. Blast Furnace & Steel Plant, 
vol. 9, no. 1, Jan. 1921, pp. 51-53. Classification of 
gases and how to deal with them in order to make 
product sound. (To be continued.) 

High-Speed. See STEEL, HIGH-SPEED. 

Ingot Production. A Proposed New Ingot Mold of 
Steel, Robert C. Woodward. Iron Age, vol. 107, 
no. 4, Jan. 27, 1921, pp. 262-263, 2 figs. Cracks 
in ingots and their causes. Effect of heavy molds. 
Advantages of thin walls cooled by water. 

Macrostructure. Use of Ammonium Persulphate 
for Revealing the Macrostructure of Iron and 
Steel, Henry S. Rawdon. Dept. of Commerce, 
Sci. Papers of Bur. of Standards, no. 402, Nov. 
1920, pp. 715-723, 7 figs. Method of etching. 

Magnetic Reluctivity. Magnetic Reluctivity Re- 
lationship as Related to Certain ae of a 
Eutectoid-Carbon Steel, C. Nusbaum, L. Cheney 
and H. Scott. Dept. of Commerce, si Papers, Bur. 
of Standards, no. 404, Nov. 26, 1920, pp. 739-757, 
7 figs. Changes in physical pr erties resulting 
from thermal treatment were tudied for one per 
cent carbon steel and it was found that very rapid 
rise of maximum and residual induction and even 
more pronounced decrease in coercive force occur 
betweem drawing temperatures of 150 and 250 


MECHANICAL ENGINEERING 


deg. cent. Such changes very likely mark trans- 
formation from martensite to troostite. 

Manganese. See MANGANESE STEEL 

Metallography. Metallographic Methods for De 
termining the Nature of Non-Metallic Inclusions 
in Steel and Cast Iron (Methodes métallographiques 
pour déterminer la nature des inclusions non métal 
liques contenues dans l'acier, le fer et la fonte), 
M. ] Matveieff Revue de Métallurgie, vol 17, 
no. 11, Nov. 1920, pp. 736-752, 25 figs. Com 
parative value of different etching reagents 

Microstructure. Notes on the Microstructure of 
Annealed Soft Steel, with Special Reference to 
Phosphorus in Tin Plate, Geo. F. Comstock Forg- 
ing & Heat Treating, vol. 7, no. 1, Jan. 1921, pp 
60-63, 16 figs. Interpretation of photomicrograph 

Nickel-Chrome. See NICKEL-CHROME STEEL 

Phosphorus and Sulphur. Effect of Phosphorus 
and Sulphur on Steel, E. ettew and L. 
Lanning. ‘Trans. Am. Soc. for Steel Treating, vol 
1, no. 4, Jan. 1921, pp. 247-249. Phosphorus in 
creases tensile strength without decreasing ductility 
and increases hardness without lowering electric 
conductivity. Sulphur increases susceptibility to 
corrosion. 

Tool. High Carbon Open-Hearth Steel Versus 
Crucible Tool Steel in the Manufacture of Miscel 
laneous Tools, George Porteous. Trans. Am. Soc 
for Steel Treating, vol. 1, no. 4, Jan. 1921, pp 
238-244, 5 figs. Open-hearth high-carbon steel 
with proper heat treatment gives as good results 
as are given by higher grade and more expensive 
tool steel 

Uranium. See ALLOY STEELS, Uranium Steel 

Wrought Iron vs. Single Refined Wrought Iron 
Versus Steel, V. E. Hillman. Forging & Heat 
Treating, vol. 7, no. 1, Jan. 1921, pp. 63-65, 8 
figs. Argument in favor of feasibility of sub 
stituting soft basic open-hearth steel for singl 
refined wrought iron 


STEEL CASTINGS 


Annealing. Annealing Steel Castings with Fuel 
Oil, R. R. Hillman Iron Age, vol. 107, no. 4 
Jan. 27, 1921, pp. 247-249, | fig Design and opera 
tion of new furnace in plant of Atlas Steel Casting 
Co. Blast for combustion heated by outgoing 
gases. 

Converter Process of Production. The Small 
Converter Process and Its Importance in the Pro- 
duction of Steel Casting (Die Kleinbessemerei und 
ihre Bedeutung fiir die Stahlgusserzeugung), R 
Schmidt. Zeit. fiir die gesamte Giessereipraxis, 
vol. 41, nos. 51 and 52, Dec. 18 and 25, 1920, pp 
661-662 and 677-678, and vol. 42, nos. 2 and 3, 
Jan. 8 and 15, 1921, pp. 17-18 and 35-36. Writer 
relates his experiences with process in his capacity 
as inspection engineer for artillery workshops 

Electric Melting. Electricity Shop's Sole Heat 
Source, H. E. Diller. Foundry, vol. 49, no. 3, 
Feb. 1, 1921, pp. 87-91, 8 figs. Equipment in- 
stalled at foundry of Emery Steel Castings Co 
Baltimore, which specializes in light castings of 
intricate design. 

Molding Sand for. Sand Plays Part in Poor Cast 
ings, R. J. Doty. Foundry, vol. 49, no. 3, Feb. 1, 
1921, pp. 95-97. Clean, smooth steel castings are 
dependent upon facing and heap sand used. Close 
heap sand causes blows. Ten parts heap sand 
mixed with one part new sand in facing. Paper 
read before Am. Foundrymen's Assn. 

eg Meet Steel Castings Specifications 

oung. Foundry, vol. 49, no. 4, Feb. 15 
1921 pp. 152-153. Work done under U. S. Ordin 
ance Departments specifications. Table showing 
effect of various amounts of titanium on physical 
properties. Paper read before Am. Foundrymen's 
Assn 

Strength. Steel Castings of High Strength and 
Toughness—II, a Giolitti. Chem. & Metal- 
lurgical Eng., vol. 2 no. 4, Jan. 26, 1921, pp. 161 
165, 15 figs eee on improvement to be e xpected 
after properly heat-treating steel he ont with 
illustrative tests on strong, tough castings which 
have replaced forgings on gun mounts. 


STEEL, HEAT TREATMENT OF 


Electric. Electric Heat Treating at Emery Steel 
Casting Company, F. W. Brooke and Geo. P. Mills. 
Forging & Heat Treating, vol. 7, no. 1, Jan. 1921, 
pp. 45-47, 5 figs. Electrically heated core oven and 
annealing furnace for small intricate castings. 
High operating efficiency and low initial cost claimed 
for electric process. 

Heat-Treating Department. Constructing a Heat 
Treating Department, L. C. Dunn. Forging & 
Heat Treating, vol. 7, no. 1, Jan. 1921, pp. 40-45, 
7 figs. Commercial heat-treating department built 
by Montgomery Chemical Works, Detroit. 

Hump Furnaces. Recent Installations of Hump 
Furnaces, G. W. ie Jr. Forging & Heat Treat- 
ing, vol. 7, no. Jan. 1921, pp. 48-51, 12 figs. 
Hump method ae drawing furnaces as it is pro- 
posed to install them at new plant of Cadillac 
Motor Car Co., Detroit, Mich. 

Methods. Metallography and Heat Treating of 
Steels, Wm. J. Merten. Blast Furnace & Steel 
Plant, vol. 9, no. 1, Jan. 1921, pp. 114--118, 15 figs. 
Review of various types of heat treatment. Photo- 
micrographs. 

STEEL, HIGH-SPEED 

Manufacture. High-Speed Steel Manufacture in 
Sheffield, Paul M. Tyler. Iron Age, vol. 107, no. 
6, Feb. 10, 1921, pp. 371-374. Great expansion in 
war time. Present practice, costs, prices and raw 
material sources. Wages much below American. 


Vou. 43, No. 4 


STEEL INDUSTRY 


Germany. Development of the Steel Industry 
During the War in Germany—II, Hubert Her 
manns Blast Furnace & Steel Plant, vol. 9, no 
2, Feb. 1921, pp. 146-150, 2 figs Utilization of 

basic open-hearth slag 


STEEL MANUFACTURE 


Basic Open-Hearth Process. Basic Open-Hearth 
Melting Shop Equipment and Practice, G. A. V. 
Russell. Iron & Coal Trades Rev., vol. 102, nos 
2759 and 2761, Jan. 14 and 28, 1921, pp. 37-39, 
3 figs., and 122-124, 3 figs Rapid growth of basic 
open hearth process is attributed to its suitability 
for dealing with pig irons of widely varying com 
position Comparative developments of mixer 
practice in England and other countries Metal 
lurgical practice at representative British steel 
works (To be continued 


STEEL WORKS 


Power Plants. Recent Developments in Steel 
Works Power Plants, W N Flangaan Blast 
Furnace & Steel Plant, vol. 9, no. 1, Jan. 1921, pp 
56-59, 1 fig Steps taken to reduce labor and con 
sumption of coal 


[See also ROLLING MILLS. ] 


STOKERS 

Automatic. Developments in the Design of Auto 
matic Mechanical Stokers Note sur quelque 
perfectionnements des foyers a grille-chaine tour 
nante), A. Lambotte Socicté Belge des Electri 
ciens, vol. 34, Nov.-De« 1920, pp 253-260, 3 
figs Use of automatic stoker for burning low 


grade coals 
Reconstruction. Remodeling Stokers and Furnace 
Adds to Capacity, 7 A Marsh hile« World 


vol. 77, no. 4, Jan. ; 1921, pp. 196-197, 4 fis 
Boiler ratings raised 39 per cent by enlarging grate 
areas and improving arch design Practical method 
at minimum cost 

STRIKES 

Causes. Strike How to Avoid Them Williat 
Leavitt Stoddard Indu Management, vol ¢ 
no. 3, Feb. 1 1921, pp S4 Most important 
single cause of strike is lack of common under 
standing between employer and employee 


“generally due to the fact that employer and en 
ployee do not get together as they could and should 
Secret of avoiding strikes les in personal contact 


SUBSTATIONS 

Automatic. Automatic Substations Sottostazioni 
automatiche), I. Prinetti Elettrotecnica, vol 
no. 35, Dec. 15, 1920, pp. 622-625, 3 fig Luropear 
and American developments 


SUPERHEATERS 


Marine. Steam Superheaters in Merchant Ship 
H. B. Oatley Gen. Elec. Rev., vol. 24, no 
Feb. 1921, pp. 121-123, 5 figs Classification into 
live-gas and waste-gas types Location of super 
heater equipment 

The Sugden Uptake-Type of Superheater for 
Scotch Marine Boilers Engineering, vol. 111, no 
2872, Jan. 14, 1921, pp. 37-40, 16 figs. Superheater 
is accommodated wholly in smokebox and Howden 
air heater is fitted at base of uptake 


T 


TERMINALS, MARINE 


Improvements. Marine Terminals and _ Port 
Facilities, Floyd T. Smith. Mar. Eng., vol. 26 
no. 1, Jan. 1921, pp. 66-71, 5 fig Survey of port 


developments contemplated 


TERMINALS, RAILWAY 


Toronto. Mechanical and Electrical Equipment of 
the Toronto Union Station, Walter J. Armstrong 
Ji. Eng. Inst. of Canada, vei. 4, no. 2, Feb. 1921, 


pp. 87-97, 7 figs. General survey of mechanical 
and electrical equipment for new Union Station, 
including heating and ventilation, lighting, clevators, 
power equipment, fire-alarm Systems, etc 


TESTING MACHINES 


Developments. Recent Developments in Testing 
Machines, Thorsten Y. Olsen. Forging & Heat 
Treating, vol. 7, no. 1, Jan 1921, pp. 66-69, 12 
figs. Survey of developments during last 50 years 

Manufacture. The Manufacture of Weighing and 
Testing Machines. Eng. Production, vol. 2, no 
16, Jan. 20, 1921, pp. 91-95, 11 figs. Methods at 
works of W. and T. Avery, England. 

Universal. The Bradley-Richards 30-Ton Universal 
Testing oe Practical Engr., vol. 63, no 
1768, Jan. 1921, pp. 28-30, 2 figs. Testing ‘force 
is aéelesh 2 fluid pressure, working fluid being 
mineral oil 

TESTS AND TESTING 

Stamping Tests. Stamping Tests of Thin Sheets 
(Essai, a l’emboutissage, des téles minees), Charles 
Frémont. Comptes rendus des Séances de 
l’'Académie des Sciences, vol. 172, no. 3, Jan. 17 
1921, pp. 146-148, 2 figs. Value of stamping tests 
for determining elastic properties of material 

Stop-Watch Uses. The Limitations of the Stop 
Watch as a Precision Instrument, A. L. Ellis. Jl 
Am. Inst. Elec. Engrs., vol. 40, no. 2, Feb. 1921, 
pp. 104-112, 22 figs. Accuracy to be expected in 
time measurements by stop watch in scientific and 
engineering testing. 

Tenacity. The Tenacity of Materials as Basis for 
Calculating Steel Constructions, Especially Bridges 
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Have You the 
Missing Tool? 


For laying out work any Starrett dealer 


can supply you with as many as twelve 
Bevel Protractors, three Universal Bevel Pro- 
tractors, or twelve Combination Sets, which 
include slide, square, center and protractor 
heads. 

Six of the Bevel Protractors are made with the 
head extending over both sides of the blade. 
Of the three Universal Protractors, two are 
equipped with verniers. 

Have you the tool this man should be using? Look it 
up in Catalog No. 22 “LD” 


THE L. S. STARRETT COMPANY 
The World's Greatest Toolmakers 
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ENGINEERING INDEX (Continued) 


(La ténacité des matériaux comme base des calcul 
de ponts et constructions meétalliques en acier 
doux), N.-C. Kist Vie technique & industrielle, 
vol. 2, no. 16, Jan. 1921, pp. 319-321, 1 fig Theo 
retical study 


TIME RECORDERS 

Types. ‘Time-Recording Devices (Messvorrichtungen 
fur die Zeitbuchfiihrung), Rud. Thun. Betrieb, 
vol. 3, no. 7, Jan. 10, 1921, pp. 52-56, 8 figs. Means 
and methods of keeping time-schedule control and 
notes on different time-recording forms and de- 
vices. Address before the Federation of German 
Works Engrs. 


TIRES, RUBBER 


Truck, Pneumatic. The Nuttall Tyre and Wheel 
Motor Transport, vol. 32, no. 829, Jan. 17, 1921 
pp. 60-61. Patented design of pneumatic tire for 
motor trucks. 


TRACTOR ENGINES 

Grinding in Valves. Grinding in Valves in Motor 
Heads, Frank A. Stanley Am. Mach., vol. 54 
no. 8, Feb. 24, 1921, pp. 332-333, 6 figs Machin 
ing methods used on Holt tractor valves Details 
of grinding-machine mechanism. 


TRACTORS 

Tests. Twenty-Two More Tractors Undergo 
Nebraska Tests Automotive Industries, vol. 44, 
no. 5, Feb. 3, 1921, pp. 216-218. Nebraska state 
law requires testing tractor before it can be marketed 
in state. Details of tests officially conducted under 
law. 


TRACTORS, FARM 

American-Made. Detailed Technical Specifications 
of Gasoline Farm Tractors for 1921 Motor Age 
vol. 39, no. 4, Jan. 27, 1921, pp. 106-109. Tabulated 
data on 76 different makes of American gasoline and 
kerosene farm tractors produced by manufacturers, 
with makes of principal parts, including engine, 
governor, lubricator, ignition system, air cleaner, 
gearset, clutch and axle. 


TRANSPORTATION 


Land, Air and Sea. A Comparison of the Cost of 
Transport and Ton-Miles by Land, Sea, and Air, 
Lord Montagu Aeronautics, vol. 20, no. 380, Jan 
27, 1921, pp. 58-61. Lecture before Royal Aero 
nautical Soc. 


TUBES 

Bending of. A New Method of Bending Tulx 
Machy. (Lond.), vol. 17, no. 434, Jan. 20, 1921, 
pp. 490-491. Method consists of using either oil or 
water as means of obtaining pressure inside tube to 
prevent wrinkling, and pushing tube around bend 
instead of bending it to shape by means of punch or 
wheel. 


TYPEWRITERS 
Manufacture. Interesting Operation on Type 
writer Parts. Eng. Production, vol. 2, no. 17, Jan 


7, 1921, pp. 127-136, 29 figs Methods of Im- 


perial Typewriter Co., England 


V 
VALVES 


Hydraulic. A New Hydraulic Valve Engr vol 
131, no. 3395, Jan. 21, 1921, pp. 77, 4 figs. Miter 
seated type balanced hydraulically. 


VIBRATIONS 


Machinery. Vibration Tullius Frith Practical 
Engr., vol. 63, no. 1770, Jan. 27, 1921, pp. 52-53 
Laws governing vibrations of machinery and their 
application to particular cases, such as vibrations 
of crankshafts, flywheels and alternating-current 
generators. Paper read before Manchester Assn. of 
Engrs. 


VOCATIONAL TRAINING 


Disabled Soldiers. Rehabilitation of Our Disabled 
Soldiers, Sailors, and Marines and Their Return 
to Civil Employment. Vocational Summary, vol. 
3, no. 8, Dec. 1920, pp. 114-117. Training in busi- 
ness administration as conducted by Federal Board 
for Vocational Education. 


WATER MAINS 


Construction. Water and Gas Mains (Les con 
duites d’eau et de gaz). Nature (Paris), no. 2434, 
Nov. 27, 1920, pp. 338-343, 18 figs. Construction, 
maintenance and inspection. 

WATER POWER 

Austria. Power Possibilities of Austria, J. Sidener 
and A. Gruenhut. Elec. World, vol. 77, no. 6, 
Feb. 5, 1921, pp. 310-311. Total water power 
capable of development in that country is esti- 
mated at 1,500,000-hp. New republic has 460 
stations. 

Brazil. The Igassti Waterfall (Las cataratas del 
Iguassti), Emilio Rebuelto. Ingenieria Inter- 
nacional, vol. 5, no. 3, March 1921, pp. 143-147, 
6 figs. Project for utilization of 225-ft. fall in- 
volving transmission of 125,000 kw.a distance of 
about 700 miles. 

Developments in Canada. Power Development 
in Canada in 1920, Leo Denis. Can. Engr., vol 
39, no. 27, Dec. 30, 1920, pp. 649-650. Both public 
and private enterprise is active. Ontario hydro 


MECHANICAL ENGINEERING 


electric power commission’s Queenston work most 
important. Quebec streams commission assists 
development in Quebec. Keen interest in power 
from Atlantic to Pacific 


Europe. Revival of Industrial Activity in Europe, 
L. W. Alwyn-Schmidt. Power Plant Eng., vol 
25, no. 4, Feb. 15, 1921, pp. 205-207. Survey of 
recent developments and proposed projects for 
utilization of water power in Europe. 


Federal Power Commission. Water-Power Ap- 
plications, 13,469,181 Hp Elec. World, vol 7, 
no. 7, Feb. 12, 1921, pp. 369-370, 1 fig Federal 
Power Commission reports 168 applications for 
preliminary permits on Jan. 29. ‘Twenty-five ap- 
plications filed during month of January Arizona 
leads all states in total horsepowe1 involved 


Water-Power Applications Filed in 1920, 13,000,000 
Hp. Elec. World, vol. 77, no. 3, Jan. 15, 1921, pp 
138-139, 1 fig. Federal Power Commission reports 
143 applications for preliminary permits at close of 
1920. Net total horsepower exceeds present develop 
ment by about 4,000,000 hp. Mountain and pacific 
states lead all other sections 


Water-Power Applications Total Over 10,000,000 
Horsepower Elec. World, vol. 77, no. 1, Jan. 1 
1921, pp. 42-44, 1 fig Federal Power Commission 
reports 120 applications for preliminary power 
permits filed prior to Dec. 18. Total horsepower 
involved exceeds present total water-power develop 
ments of country New York State leads Union 
in total horsepower of proposed developments 


New England. Water-Power Development in New 
England, H. K. Barrows ll. Boston Soc. Civil 
Engrs., vol. 8, no. 1, Jan. 1921, pp. 1-42, 10 figs 
Review of present situation in regard to amount and 
distribution of water power in New Englana, both 
developed and undeveloped, basis for its develop 
ment and use, its relative economy and possibilitic 
of improvement in way of storage projects and 
redevelopment 


Niagara Falls. Two Novel Plans for Harn 
Niagara, T. Kennard Thomson. Power Ho 


vol. 14, no. 3, Feb. 5, 1921, pp. 17-19, 2 fig On 
scheme suggests tunnel through Goat Island and 
other gigantic dam below falls 

St. Lawrence River. 5.000.000 Hp. Available Fro 
St. Lawrence Elec. World, vol. 7 no. 6. Felt 
1921, pp. 312-314, 2 fig Joint development of 
this power and locks around dams will create 30-ft 
channel from Great Lakes to sea at 27 per cent of 
expenditure required for improving navigation 
alone Methods of conducting, time required ar 
market for power 

South Africa. Water-Power Schemes for t 
Union, F. E. Kanthack So. African |] of In 
dustries, vol. 3, no. 12, Dec. 1920, pp. 1131-1141 


Possibilities of Vaal and Orange Rivers 


Utilization. Hydraulic Utilization in the U. S. and 
Other Countries Water Power, vol. 2, no. 1, Jan 
1921, pp. 12-20. Survey of developments in hydro 
electric design 

Studies of White Coal (Généralités sue la houille 
blanche), G. Acher Vie technique & industrielle 
vol. 2. no. 16, Jan. 1921, pp. 315-319, 9 figs 
Technical consideration of utilization of water 
power for the generation of electrical energy Con 
tinuation of serial 


The Technique of the Utilization of Water Power 
Généralités sur la Houille blanche), G. Archer 
Vie Technique & Industrielle, vol. 2, no. 14, Nov 
1920, pp. 1 17, 4 figs. Comparative economical 
study of coal and water power as sources of it 
dustrial energy To be continued.) 

Water-Power Problems, W. J. E. Binnie Sur 
veyor, vol. 59, no. 1513, Jan. 14, 1921, pp 5 
2 figs Diagrams expressing relation between 
reservoir storage and factors effecting water power 


I 
utilization Paper read before Liverpool Eng. Sox 


Wind Power vs. Wind and Water Power Wind 
und Wasserkraft Hans Baudisch Elektrotechnik 


u. Maschinenbau, vol. 39, no. 4, Jan. 23, 1921, pp 
42-47 Critical discussion of relative merits of 
wind and water power It is pointed out that in 


the development of wind-power motors as well a 
water turbines, electrotechnology will have decisive 
and leading influence 


WELDING 
Water Mains. 26-in. Welded Steel Main in Montana 
Gas Age, vol. 47, no. 2, Jan. 25, 1921, pp. 53-55 
2 figs. Water pipe line including 26,000 ft. of 
welded large-size pipe 
[See also ELECTRIC WELDING.] 


WELDS 


Failure of. The Reason Why Some Fusion Welds 
Fail, T. D. Sedwick Ry. Mech. Engr., vol. 95, 
no. 2, Feb. 1921, pp. 114-118, 14 figs. Hardening 
effect of welding heat graphically demonstrated and 
effect of annealing shown. Paper read before 
Chicago Section, Am. Welding Soc. 

Why Some Welds Fail, T. D. Sedwick. Welding 
Engr., vol. 6, no. 1, Jan. 1921, pp. 26-36, 38 figs 
Also in Acetylene Jl., vol. 22, no. 8, Feb. 1921, pp 
431-438, 38 figs. Interpretation of photomicro- 
graphs. Paper read before Am Welding Soc. 

Tests. Properties of Arc Metal and Arce Welds as 
Determined by Tests, O. H. Eschholz. Power, vol. 
53, no. 7, Feb. 15, 1921, pp. 250-255, 16 figs. Re- 
sult of tests on electric-arc metallic-electrode welds 
Tests included tensile, compression, cantilever, 
transverse, shear, impact, bending and hardness 
Comparisons were made between properties of bulk 
and layer-deposited metal 


of welds. Fatigue resistance under repeated 
stresses. Magnetic properties. 


Microscopic structure 


Vou. 43, No. 4 


WIND POWER 
See WATER POWER, Wind Power vs 


WIND TUNNELS 

Design. Design of Wind Tunnels and Wind Tunnel 
Propellers , F. H. Norton and Edward P 
Warner. Nat Advisory Committee for Acro 
nautics, no. 98, 1921, 10 pp. 20 figs Study of 
directional variation in wind stream with a view to 
securing data for designing wind tunnels 


Manometers for. The Tilting Manometer, F. H 
Norton and D. L. Bacon Aerial Age, vol. 12 
no. 23, Feb. 14, 1921, p. 585, 1 fig Apparatus de 
signed by technical staff of Nat. Committee for 
Acronautics 


Recording Balances. Design of Recording Wind 
Tunnel Balances, F. H. Norton Aerial Age, vol 
12, no. 20, Jan. 24, 1921, pp. 511-51 9 figs 1 
sign developed at Langley Memorial Acronautical 
Laboratory of National Advisory Committee for 
Aeronautics. Works on parallelogram principle and 
is self-balancing but not recording 


WINDMILLS 


Types. Windmills for the Generation of Electrical 
energy Windmithlen zur Erzeugung elektrischer 
Kraft), H. Donath Elektrotechnischer Anzeiger 
vol. 38, nos. 1, 2 and 3, Jan, 4, 5 and 6, 1921, pp 

1-2, 5-6 and 9-10, 9 figs Kuropean and American 

types 


WIRE MANUFACTURE 


Hardening and Tempering Plant Electric Wire 
Hardening and Tempering Plant Engineering 


vol. 111, no. 2873, Jan. 21, 19 pp. 76 and 78 
Continuous plant incorporating two process« first 
heating and quenching to harden wire and re 
heating and econd quenching to give required 
temper 

WOMEN WORKERS 

Accidents A Study of Accidents Among Women in 
Industry, Nelle Swartz Safetv Ling vol. 41, no 
| lan 19 pp. 19-22 Based on statistic 
gathered by New York State Industrial Commission 

Forewomen The New Place of Women in In 
dustry V, Ida M. Tarbell Indu Management 
vol. 61, no. 3, Feb. 1, 1921, pp. 135-137 Survey of 
idvance of women workers into executive positions 


United States Women in Industry Monthly 
Labor Rev., vol. 12, no. 1, Jan. 1921, pp. 153-158 
Results of inquiry finances by War Work Council of 
Young Women Christian Ass1 begun during 
war and carried down to 1919 It was desired to 

ire definite facts with regard to increase during 
war in number of women in industry, kinds of work 
in which they were employed and their succe or 
failure in new lines of work 


WOOD PRESERVATION 


Zinc Chloride Treatment. Effect of Zine Chlorick 
Treatment on Strength of Timber, H. Bo Luther 
Ry. Maintenance Engr., vol. 17, no. 2, Feb. 1921 
pp. 57-S* Tests showed that for specimens stored 
at 75 deg. fahr. there was no appreciable differences 
in strength between treated and untreated timber 
for those stored at 100 deg. fahr. in compression 
parallel to grain. there was decrease of 3.5 per cent 
in treated specimen and in cross-bending de 
crease of 17.6 per cent; and for those stored at |! 
deg. fahr. in compression parallel to grain, there wa 
decrease of 20.6 per cent in treated specimen it 
cross-bending decrease of 49 per cent 


WOODWORKING INDUSTRY 


Engineering in. Engineering in the Woodworking 
Industries, B. A. Parks, H. S. Sackett, Lambert 1 
Ericson, Allan E. Hall, E. S. Park and J. M. Weber 
and D W. Edwards Mech. Erg vol. 43. no 
Feb. 1921 pp. 85-101, 36 figs Group of paper 
presented at annual meeting of Am. Soc. Mech 
Engrs. dealing with furniture manufacture, freight 
car construction, machining of railroad cross-tic 
wood-block floors, wood preservation, and ele« 
trically driven sawmills 


WORKMEN'S COMPENSATION 

Pennsylvania Law. Industrial Accidents and Their 
Cost, Walter F. Muthall Ircn Age, vol. 106 
no. 27, Dec. 30, 1920, pp. 1766-1767. Operation 
of Pennsylvania Compensation law 


Rates. A Plea for More Adequate Accident Com 
pensation Rates, Ethelbert Stewart Monthly 
Labor Rev., vol. 11, no. 6, Dec. 1920, pp. 1-10 
Revision of State Compensation Laws 


Social Insurance and. Workmen's Compensatior 
and Social Insurance, Carl Hookstadt Monthly 
Labor Rev., vol. 11, no. 6, Dec. 1920, pp. 135-163 
1 fig. Comparison of compensation insurance sy 
tems as to cost, service, and security 


State Laws. Workmen’s Compensation and Social 
Insurance. Monthly Labor Rev., vol. 12, no. ! 
Jan. 1921, pp. 167-186. Methods of amending stat 


compensation laws 
ZINC 


Corrosion. Corrosion of Zine of Various Composi 
tions after Exposure to the Air for Five Years 
(Corrosion de zincs de compositions diverses apres 
cing ans d’exposition a l'air), Eng. Prost. Revue 
universelle des Mines, vol. 6, no. 5, Sept. 1, 1920, 
pp. 353-363, 16 figs. Researches at metallurgical 
laboratory of Liége University. 








